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= (54) Title: PRAMYXOVIRUS VECTORS ENCODING ANTIBODY AND UTILIZATION THEREOF 
(54) mVUDZffi: tt<**3- K-r*/<^5* V'W;UX'***_fc < fetf*a>«fl3 

^"j (57) Abstract: It is intended to provide a paramyxovirus vector expressing a polypeptide containing antibody variable regions. 
This vector, which encodes antibody H chain and L chain variable regions, expresses these antibody chains at the same time to 
form Fab. Also, a single- stranded antibody is successfully expressed at a high level. The above vector is appropriately usable as a 

0£ gene therapeutic vector to be administered to a living body either in vivo or ex vivo. In particular, a vector expressing an antibody 
fragment against nerve elongation inhibitor is useful in treating nerve injury. The above vector expressing an antibody which inhibits 

fvj immunopotentiation signal transfer enables the prolonged expression of a gene from the vector. 



WO 03/102183 



1 



PCT/JP03/07005 



V^SjfctfcfcfcS (Dickman, S. , Science 280: 1196-1197, 1998 0 

haw^<t, */ciiSf^#^y — -vnistttft 
stab. mw£m&x*hmmm<7>mftmft±vz> ^ t*mm&k txm^tit 
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ftx$z> 0 rpxh*mm%-bnz-tiiax\ -t^y^ v^/i<x (s e v) zm^^xmte 

Paramyxovirus) (iML, murine parainfluenza virus<Z) — |!l"'Cfc<5o ^jc^l^l^ 

^E-yyp— r^mw-^mn-rhsev^mm^mm^, zn&m^x 

(N0G0) W54>W (IN-1) cDFab (HglRtfLgO ft^Sr&ft bfc 

— fcflMgbfco ^^-HCSMc^ib f5fllM-e2 9 HAU (^J 

5X10 8 CIU/mL) , fc«f^tlM (Fil^^^M) T*2. 7X10 7 CIU/mL <7)-<y^- 

^tnns-rsc ir(d^c5bbfc 0 ^(Ds<?#— *mAvtcmffo(Dtgm±ffifrbte. m 
timffl&fttc<? y— t Ltt^fflt'fc^i i^^ttsLfco y-r/w*-<y y— o 
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xximmm^ gh^ssus-so &*imkt£Z 0 ^ssl^^-tj^ 

t&mi,XW}< > »Z©'>^t;l/-e*>53^f>f 5a7 MJ-^t/W (co- 
stimulatory signal; t|)$lJSi) 

^f-s-^-rs^y y— £ bTiibT*5>9, a^o^asi^w^^iiffl^ffl 
«rismi-s^7 ? y y 17-f/w^y y-te, ffi^fcbsnw^tisjv^ffitfe*- 

(2) s<5 ^ ? y y-f/l^/$s-feyyV ^/W^-CfcS, (1) luSB*©*^ 

-<y y-, 

(3) i*y^fK»itfc5, (1) ;W*^<yy — % 

tf^y^<^K*=— futv^ (i) tcfe^<7v^ 5: y y y-r/w^y y— , 
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( 6 ) mm^W$.<D'pt£ < t h 1 o^s y K*fef4S«fr^*N"5ttfrl-* 

(5) (dfEii^-f/vx^^-, 

-1-?), (6) ^taig^<^/w*-<^ — > 

(8) ^^NOGO^^-rStrtfr-efeS. (7) ^IBttO ^-T /W*^ * — N 
% (6) }cfB*t£>^/l^-<^-, 

^7 h y->^t/W^^t;^I^fc5, (10) MfBSttf)^*— , 

(12) fJ^>^/WKii5j-^7^ CD28, CD80, CD86, LFA-1, ICAM-1 (CD54) . 
PD-K *3«fct* ICOS a>e>;fe51£,J; O^^ttS^-e^S, (ll) (-15^^^ 

(13) ^CWMfe^^-KLTl^, (9) tefEtt©'***— . 

(i 4) fitfr^^^tfia^tt^sKy^^K^ftiat^-efco-c, 
(a) (i) kie*^?^*^ ^-^BtfLSbw^^^A-rexm, 

(is) (i4) miatto^ifeiciuiRjt^tLfeTKy^^K, 

(16) itwmt^^t^ot, #s^^$-^^^^fe5$p^(c 

(7) miB*wv<**— srasarrsxssr-irtf^ife, 

(17) fiiloM^tfeoT, f£*RMtet- (7) meg*©-*** — «r 
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(18) (9) KfEiifctf)^* — ^S-^i-SXm^tp> MS^?:WJt5* 

(19) ^^^^/Ws^os^^^fcfi^oy K^^-rsirL^, fcs^te 
(2 0) ^^^-^bcoa^cD^m^^$-&5*3J;t>V*/cfi-<^^-^# 

(2 2) ^m^-l4^X#bfc^^^-m^-efcoT. (9) {C|SttcD-<^^ 
(2 3) ifem^r^ht'fcot, (a) (9) tCfe^CD^^^-, ftbt?i: 

(b) *gg'>^/veai^*fr**:tt-t^> y Kfcm-5^#fc5v>teCTLA4 

feoTt>AXfl<Jtcf^ttlb^:gtff-efco-Ct>«J;V\ FiJx.«\ 2«£fcte^ft£U:<©et 

>r -^y i/n^D ^H«n*fcttL«t©praaE«« (i-^^^v„*/c^v L ) ^i/tra-to 

tttH*H4ft3£1!H« (CDR) <D\,^?tlfr&<StfT $ /Wtmmfrtbt£oX^X£< , A 
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CDRK CDR2„ & £ LFCDR3cD3o<DCDR£^tf1«^&> 5 Q *35Wte*5lvC-< A/ ^ 
p^U ^tt^O^^^tCjR-T-St^^^tV, 0fl*.f* IgM, IgG, IgA, IgE, 33 
£0* igD ^r-at^c 

3M££oT#y K«<o#S^dS3fe^ (^DUr^fcttfe-^) £tifc^y;*^ 

h X < > Mx. J* itte^ y ^if A * fc 7 V ^M? >- ^ RNA& if comife iftRNA £ = 
— Ki*S tOtiy aKUV A^/ttt7^^-fe>'^RNA(Dit{K J f-?:^o itf^fi^^ 
S3R*fcf±A*«lt!:|a!W-$ttfcE^lT?*>9#5o *»W^*5V^ tdnaj t 
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* m m \z *s v> t ^ 7 5 ^ y v >r ^ * t r± ^ 9 5 * y ^ ^ ^ * ft ( 

Paramyxoviridae) ^ ^ £ fcfi^<Dp^f££lf i~ Q s<7 ? ^ V t> >f ^ 

75^y^>T;^S^ (Paramyxovirinae) ( U-X t°n S^/W^JR (/v^V^ 
^/^IHf 5) . ^yy^^^^m, SScfctf^E— try /w*JR«r£*f) *5 
<fc tf= a — =e £ >T Mft (Pneumovir inae) (— a — # >f A-;* «:Jo «fc 7* * = 
xL—^rt'f/i'Xm&^'b) Sr^tfo *»W**«^tl^7 5^y!>^^fcL 
Tfi, A^WfCJi-fe^^ ^/V* (Sendai virus), — 3. — # y $ J SUX 

(Newcastle disease virus) , $5ti£> < >f (Mumps virus), # JV 

7 (Measles virus), RS £ >f /I^-X (Respiratory syncytial virus), ^jS^-fA"^ 
(rinderpest virus), v^JX T Z/s<— 4 (distemper virus), f/Wv^f 1/7 
/U^l/W^jUX (SV5) , fc ^7>T ^-f/U-Xl, 2, 3M^^^tf 

^>tL6o <t 9 ^rft:^){-(i N 0i|;ifi£ Sendai virus (SeV) , human parainfluenza 
virus-1 (HPIV-1) , human parainfluenza virus-3 (HPIV-3) , phocine distemper 
virus (PDV) , canine distemper virus (CDV) , dolphin molbillivirus (DMV) , 
peste-des-petits-ruminants virus (PDPR) , measles virus (MV) , rinderpest 
virus (RPV) , Hendra virus (Hendra) , Nipah virus (Nipah) , human 
parainfluenza virus-2 (HPIV-2) , simian parainfluenza virus 5 (SV5) , human 
parainfluenza virus-4a (HPIV~4a) , human parainfluenza virus~4b (HPIV~4b) 
, mumps virus (Mumps), :Jo it/Newcastle disease virus (NDV) ft tl&isl^tlZ) 
o cfc*9#?^ L<fi, Sendai virus (SeV), human parainfluenza virus-1 (HPIV- 
1) , human parainfluenza virus-3 (HPIV-3), phocine distemper virus (PDV), 
canine distemper virus (CDV) , dolphin molbillivirus (DMV) , peste-des- 
petits-ruminants virus (PDPR), measles virus (MV) , rinderpest virus (RPV) 
, Hendra virus (Hendra), fccfctf Nipah virus (Nipah) frh ft 3 S¥ <t fj 51 tR £ 
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*a"tr) ^-Y/^^^fc(*^r(Df|^|$:-efc«9 , =fc *9 b < f± I/* fcfn >7-f 

/l^M (genus Respirovirus) C^:7 ^ y y y /W-XJH (Paramyxovirus) 

^/^l^^a-Cit #!lxJ3!t: ^^/vrc^if «7^/w* if (HPIV- 

1) , fc h'*9>f ^y/v^iy^r y^vw* 31 (HPIV-3) % r>^^^^7/^^if 
y.f/1^3?S (BPIV-3) % -fe^yV y^/l^ (Sendai virus; "V y^^7^ ^7^ 

(spiv-io) ft^^n^ ^mm^^^x^v $ y y y^/i^te, ftt^^b 
< tt-fe^y^r ^w^-efcSo dtte>©«7-f /^w:, sf&Hc* 

&^<Dffi.fri&& (integration) - <7>fc«>ifefe#jaff?lC. J: 

7c«^F^b^if'(^^®i-*D^5Pp^M^^c^v\ ^ ? y yy /^©:©^ 

iib<, jfA^aae^srSJHiwt-aEo-c^^^jsmi- s^as^sti-ci^s (y u , 

D. et al. , Genes Cells 2, 457-466 (1997)) „ #X'> KflliSS 6©&«f 

flexibility) ft¥&ft±<D* V y h^feSo teS^SrWi - 5SeV-<y y — ^ 
5fc&te^£'>& < t t>4kbi£ T-^tA^-Cfc 9 > y v *m\iirz> r^Ci 
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itlf t-W^iCiott^^tlt^S (Hurwitz, J. L. et al. , Vaccine 
15: 533-540, 1997) 0 Hfc^lH^^Jjft b LTJ^T^ 2 -f-ftfc>*> 

V^t#i^$ilt^5 (Moriya, C. et al. , FEBS Lett. 425(1) 105-111 
(1998); W000/70070) 0 Mfd, ^ >"<P -^itfe^^^^ Lt#fe»ttt LfcSeV 
^ — cO[p]lR{c:t)^^]L-C^ <9 (W000/70070; Li, H. -0. et al. , J. Virol. 
74(14) 6564-6569 (2000)) % r^S^ttj RX? ^M^Mi «tt, ^± 

titcn^? *¥7$-c<Dm%L% t vtz mfc^- ^ & t-t 5 §t * 51^^ 0—0 
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mm^m^Ltmm^tsthZ, se^^^t-r^^v %y y v y ^^^y ^—t^h 

^ y y yyyi^^y y — f£ N a? ^ 5: y y ^-f;^<D^7 ARNA£*aA>-ei^3 
o yV^RNA^fi, y ^*<D?^ ^^&^tmz.WP*T&$L\^, %% 

t^^r^oRNA^m^o ^ y y y^/i^Ji— ;£#i^#^y|flRNA£yV 
o^;Mtfc6WT\ rcoi 9^RNA(»icjtfeT-?rT>^ir>^i LT^- K 

lti^ 0 — $£^y ^y yy^/^^yv-Ate, 3' y— m^ts' bW7 
jt^^-ooRFcDWtctt, is w^ia^j (Ega?ij) - ^ftga^j (isa^ij) - *e^ib*&ie?ij 

(Sga^iJ) ^#&U ^tU-£ ^iffc^-cDORF^ — K-rSRNA^giJ^^^^ hn 
^^LT^^tL^o »J^<y7-t-a^tlS^y^RNAtt, ^RNA^^— K 

£ tb s mfc^m<Dm%Lte £ i/rna gtos ##j ttmmz&mti: y ^ e s* -c & 
s n wt/->K) , p (***) , ioctm. (y--y) ^r^^-fe^^ 

) S6S^3- KLTV^Tt £ ibt^RNAfi, y ^ /l^^cD^M^^ 

y^SICi: L-cte, £PMill!ii^£®::«ew^&3F (y^—ya^) ^fiSC^ 

ttL^o IU fc-5S(D^ffl|jST'fM^^HN^^@tt^^< (Markwell, M. A. et 
al. , Proc. Natil. Acad. Sci. USA 82 (4) : 978-982 (1985)) „ FiefO^T'I 
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RNA£ tmU^^^aT^y (RNP) 

J&iz.mA'tZZ.b&X'ZZo 5&RNPte, Affciftfcte^^ y y ?^/i^<D 

3 0 yV ARNA(DiSM«^ ^RNACD=t t°— &Oit*P^RT-PCR^fc«y— tf^^n y 

/isxm+x-fo&o <74 Asxifrf-tti. $4 ^ief©iti-i s> awns** 

tt, yy ARNAt ^-r/W^^e«^^±|5RNP^|fflMS5fe(D^®|^ (rc^o 

fc°n N P/C/V M F HN - L 

/^y^^-Y^^JR N P/V M F HN (SH) L 

^e— try ^/^JS N P/C/V M F H - L 
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^ Nitte^-tdOl^Tte M29343 x M30202, M30203, M30204, M51331, 
M55565, M69046, X17218, Pit^5^•(C10V^T{^ M30202, M30203, M30204, M55565, 
M69046, X00583, X17007, X17008, Mifrg^dol^T « D11446, K02742, M30202, 
M30203, M30204, M69046, U31956, X00584, X53056, FifrfK^CO^Tte: D00152, 
D11446, D17334, D17335, M30202, M30203, M30204, M69046, X00152, X02131, 
HNit^T- o X n D26475, M12397, M30202, M30203, M30204, M69046, 
X00586, X02808, X56131, Ljtfe^-^oV^Tf^ D00053, M30202, M30203, M30204, 
M69040, X00587, X58886£#J$CD r. 1 „ * t^(D^L(D V 4 As*& =* — K^S 
S\sXmfc^-%M?j<-ftU~£, Nitig^-^o^-Cfi, CDV, AF014953; DMV, X75961; 
HPIV-1, D01070; HPIV-2, M55320; HPIV-3, D10025; Mapuera, X85128; Mumps, 
D86172; MV, K01711; NDV, AF064091; PDPR, X74443; PDV, X75717; RPV, 
X68311; SeV, X00087; SV5, M81442; 33 &X$ Tupaia, AF079780, PifrfS^^-^ 
Xi-t, CDV, X51869; DMV, Z47758; HPIV-1, M74081; HPIV-3, X04721; HPIV-4a, 
M55975; HPIV-4b, M55976; Mumps, D86173; MV, M89920; NDV, M20302; PDV, 
X75960; RPV, X68311; SeV, M30202; SV5, AF052755; *3 «t T$ Tupaia, AF079780 
, Citfc^-(CO^T«: CDV, AF014953; DMV, Z47758; HPIV-1. M74081; HPIV-3, 
D00047; MV, AB016162; RPV, X68311; SeV, AB005796; Tupaia, AF079780 

» Mitfc^ (CO V^T ft CDV, M12669; DMV Z30087; HPIV-1, S38067; HPIV-2, 
M62734; HPIV-3, D00130; HPIV-4a, D10241; HPIV-4b, D10242; Mumps, D86171; 
MV, AB012948; NDV, AF089819; PDPR, Z47977; PDV, X75717; RPV, M34018; SeV, 
U31956; iSXtf SV5, M32248, Fitted fCO^T (3 CDV, M21849; DMV, AJ224704; 
HPN-1. M22347; HPIV-2, M60182; HPIV-3. X05303, HPIV-4a, D49821; HPIV-4b, 
D49822; Mumps, D86169; MV, AB003178; NDV, AF048763; PDPR, Z37017; PDV, 
AJ224706; RPV, M21514; SeV, D17334; jocfct>* SV5, AB021962, HN (H^fcttG) 
it^^-i-o^T CDV, AF112189; DMV, AJ224705; HPIV-1, U709498; HPIV-2. 
D000865; HPIV-3, AB012132; HPIV-4A, M34033; HPIV-4B, AB006954; Mumps, 
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X99040; MV, K01711; NDV, AF204872; PDPR, Z81358; PDV, Z36979; RPV, 
AF132934; SeV, U06433; SV-5, S76876 /^0iJ^T?#5o i&U #r>^yP^ 

m^co^^/^^Me®^oRF(i N yv ARNA};i:^TiifeoE-i-sifi?ij£;frL-c 
r^^ir^^iiiae^tt^o yy arna^^t*^' j^^orf^ 3'jj — y— 

^^i:^0RF^^F H 1^SgB^iJcD^^gx*fc9, E*3ctmgB^Jfi^^V\ £fcy 
y ^RNAiC^Tft'bS' f-^0RFJ3\ 5' h l^-Y 7 — b jf^ORF t CD HQ fCEjliB^lJCD 
^^^g-efci9 N I&J^SgB^Jtt^ftV^ ^/c2ocD0RF(i, ^^Lf^IRES^cDia 

fi. Cti^2oO0RFcD^^fiE-I-Sga^J{i^^V\ Sf 4S©^7 5; y y /l^X 
M^^RNAyV 3' y-^'-^«^, N, P, M, F, HN, 4oJ;t^ 

L^eS^T^^ir^^^n— K"TS 6 ocD0RF^)ii^MAy-C*5 <9 , -^{C^V^T 

^-oiasttrtt^ps^^tis t^-cte&i^ 0*b<«. if^^-r/w^ tin 
3' u-^—mm^m^, n, p, m, f, hn, ^m^sic^-K-rsoRF 

^uv\ — n, p, *^J;tJ?La{K^•^^bTv^6-<y y-«, MrtT-siz: 

y y - fi^si m & ^r-r s^^^^-t^s. £-a & *° y ^ ~? 
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*%&w<d/<7 ^ y y y^vw^y y— f*. i4i^7^y^^^^ 

oilfc^A^^ogc^y-f/v^^y y-£ LtfffltfcSo yV J^by; 
0iJx.fi, Fitted- ^SLfcffi^ ? y y W/v^^-yyA^Mt 
? ? — tmz.m3Elmmz h^^y^y v-a yta^ttJ: 19, y^r/i^^y y 

— cOffifl^tT? r £^T*#5 (Blg?<kM#-5§- W000/70055 WO00/70070; 
Li, H.-0. et al., J. Virol. 74(14) 6564-6569 (2000)) „ 0ilx.fi. Fit 

£fc, *^o^^^^^^-ttt, ^<y y — yv AflSfcjfel- 5!)^^ 
y-< n — y m 6 ® £ te^ft 3 ® 6Jf£r^ n — y^ t^<y y — 
5ittt't5o #ijxji, y-r^^#^^^(-, ^y y— ©^^/^^^ 
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4 ,V^(D^^^X2~ T'm&'M:, ^J&tfTMgttPftifc!^ A** (VSV) (DGM&W ( 

vsv-o %m\?z>zt&-?%Za iF&mwj fr*-*? vsv-Gsestft 

ifefefr±*: if *n & ilfeT-) <n$smz. i <9 $ tiT t> «fc v \ 

hti% 0 tut* i^D-yief©ioffc5HNgeffi, wiiiffe 

fls^^ls (hemagglutinin) ^'(4 <t J 4 V % — 9 — (neuraminidase) 

m*x*cov^;i'*<D&j£&%fa±£^%^b^m~cfr?>? u 0!i 
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r ti & m m b x z n h <d m & sc i - m -r z> trtmm * m v -< /w* ^ ^ * ~ * 

T«fcV\, ^Jx.(iSeV(DT^iri^y-jt^0 1o^fo?)Vjt^^y y b^T 

^t>^^(D^^^J"r6SeVC0^'l4^^^^/>-r6 (Kato, A. et al, 1997, 
J. Virol. 71:7266-7272; Kato, A. et al. , 1997, EMBO J. 16:578-587; 
Curran, J. et al. , W001/04272, EP1067179) 0 i©i 

in vivo £7cteex vivo^&tf 5St£<^ft</^tfc^-2#Affi V W As*^? 5 — t LT 

^fK^LTii, ^(Dfet^S (full body) t'feoTU<, 
Fab, F(ab')2, £fcf3: scFv ft^W^^So ^WrJt £ Ki-3M£<£>J¥ 
01JX.«3' y-^-^<h3' (Cftt^^/l^SeifORFiCDP^ #^-f/l^ 

m&WQRF&m^ joit>v*fc^5' ^* l b^v^^>-r/^^Me®oRF^5 , hw-r^-is 
i|©f H i^fAt6ri^-e§5o F^/cttHNilfeT-ft^^^^-r^y/^-e 

Hr^- V(DmS:^e<Dmmt ft 5 «£ 5 A-r S - £ dSM* LV^ (Journal of 
Virology, Vol. 67, No. 8, 4822-4830, 1993) e #A £ ^-f /^^ 

ORF^^Klte:, E-I-SgE^flfj&^tLS ct 9 tt6o E-I-Sia^lJ?r^LT2^fc{* 
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^flU±.<Dmte^*?^M^$L'<XWM-Z>^b&X% So fcSVMi, IRES£r 
, If^Mfei^ttH^^^ C H 1 £ c H 2 ^WteiH^tL^s^/w^^ KJg^-CJg 

7^ < trCft^rJf fi> Fab co J; 5 fclffi<^#5r?&iSGl~So 

V^L&t. H^pT^^ (V h ) *3it^ CHl^tf^y^^ K#^>W^Lfc-* 

<, flb^^n^T— ^*fcttlSIS!Hcj; 9 WWrZ tilths *>SV^iAXiftlci9:#f 
UfclfJi'TfeoTi^o Fab' (>C J»S ifxi-fy ^^-Ji/^mW^k, HMm<DZ/* 
>vy ^ K*S^«r-e0WfUT#e>*bS) . *3«tt5 Fab(t) W^;^n^!Jy©by^ 
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T*3#, rtb^O^^ K£^LTi^#l£^£^Fab^j#£^Tt «tv\ 

SSSfl^f 9» F(ab , )2«tit^^^2ofc5.-'(ffi^:i$:-^fct9. 

V^So Lj&>Ufc^K*3V^TF(ab')2l3\ fdKD^n^T— &t.tz.nMfflfc X <9 ®Wi 

WOOl/18223) o A_bo^5l$a^^1f A{ie(cJ:oT^J^-r^r i:^ 
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it^^>oRFcorHi^ALTt>ctv\ i?4S^7 ^ ^ y ^^^tjo^tii, yy 

— K-r5$?Bfe£^*— oyyAlcfAtSo 2 o<7)M?teE-I-SgE?iJ^ It * 
0£L<, #>J;ifc£ 5' -CTTTCACCCT-3' (^#tV^$K, gfl?lJ#-5§- : 1) 

T^otU^, ^^cD-<^^ — tt, &mz.3Stf &MW)U$L~-(D\g.m (in vivo 
, -t^fla^WeUffi^Ai-SraSf (ex vivo) Ojfi^fcMfAl- 5:: 
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x »o^©#ftj6s>5;*ix"CV^5 a ^<7>fJ£ A/ b*n, ^^-o^^yf-r^ 

(targeting) £ g Lfct> (D^fe^o GHx.fil' h n /W* (Somia, N. V. et 
al., Proc. Natl. Acad. Sci. USA 92(16) 7570-7574 (1995); Marin, M. et 
al., J. Virol. 70(5) 2957-2962 (1996); Chu, T. H. & Dornburg, R. , J. 
Virol. 71(1) 720-725 (1997); Ager, S. et al. , Hum. Gene Ther. 7(17) 2157- 
2167 (1997); Jiang, A. et al. , J. Virol. 72(12) 10148-10156 (1998); 
Jiang, A. & Durnburg, R. Gene Ther. 6(12) 1982-1987 (1999); Kuroki, M. et 
al. , Anticancer Res. 20 (6A) 4067-4071 (2000); Pizzato, M. et al. , Gene 
Ther. 8(14) 1088-1096 (2001); Khare, P. D. et al. , Cancer Res. 61(1) 370- 
375 (2001)) „ 7f7 (Douglas, J. T. et al. , Nat. Biotechnol. 

14(11) 1574-1578 (1996); Curiel, D. T. Ann. NY Acad. Sci. 886 158-171 
(1999); Haisma, H.J. et al. , Cancer Gene Ther. 7(6) 901-904 (2000); Yoon, 
S. K. et al. , Biochem Biophys. Res. Commun. 272 (2) 497-504 (2000) ; 
Kashentseva, E. A. et al. , Cancer Res. 62(2) 609-616 (2002)) , TtVGS# 
(AAV) (Bartlett, J. S. et al. , Nat. Biotechnol. 17(4) 393 (1999) 
) , MVA (Paul, S. et al. , Hum. Gene Ther. 11(10) 1417-1428 (2000)) N RXf 
WfeV^fr* (Hammond, A. L. J. Virol. 75(5) 2087-2096 (2001)) *$-Q# — *f 

^^tltV^o \ZbA/l*<D<fr— ^"Csingle-chain antibody (scFv) SrfUffi LT*3 
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fi interleukin(IL)-6 ^TcU fibroblast grouth factor (FGF) ^^^^^tti^ 
mW^?- (RA) ^^OgB^^S*5J;t>^^^0^— ^yr^^^- 

~-mm-t&^t&x%z>Mxhmnx\,^o Mx.t£*&wte, ^m^nmm^ 

S 0 0iJx.^T7 ? y /V^-<^ * — MtaerbB^OscFviHS^Sr 

intrabody (MrtTiM1-.5fetft) ^ttffU B tt£ Lfcfcl (Kim, 

M. et al. , Hum. Gene Ther. 8(2) 157-170 (1997); Deshane, J. et al. , 
Gynecol. Oncol. 64(3) 378-385 (1997)) KlOV^TBSflcW^E^TTfrftT ( 
Alvarez, R. D. & Curiel, D. T. Hum. Gene Ther. 8(2) 229-242 (1997); 
Alvarez, R. D. et al. , Clin. Cancer Res. 6(8) 3081-3087 (2000)) e p]#0;gS 
fem^fatffcTT'y ;V7.s<? (DscFviHS^-lcMLTtt. m D^terbB-2^ 
intrabody T*fi^< ftmmXtkm^tcffl (Arafat, W. 0. et al. , Gene Ther. 9(4) 
256-262 (2002)) % £tl4-1BB (T cell activation molecule) X&ti Istlffl ( 
Hellstrom, Y. Z. et al. , Nat. Med. 8(4) 343-348 (2002)) „ R U #C CEA 
(care i no-embryonic antigen) "Cf&lM" L /c#!j (Whittington, H. A. et al. , Gene 
Ther. 5(6) 770-777 (1998)) f^«t$tlTV^. C1*L h fct^fclscFvSr^Jffl bfc 
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fcscFv<£>3*fte>1\ Fab, F(ab')2 N full body (£:Rin#0 «hV^ofc#4 

©full body (^jfiflO /^^Mt^Hi^iOlitfcttm^WiJt^^- 

, fciREV, tfrgpl20^V>fi£iftintegrase£:* — >f y hK Lt, UFn^-f/V^^ 
— (Ho, W. Z. et al. , AIDS Res. Hum. Retroviruss 14(17) 1573-1580 (1998)) 
„ AAV-<^^— (Inouye, R. T. et al. , J. Virol. 71(5) 4071-4078 (1997)) % 
SV40 (BouHamdan, M. et al. , Gene Ther. 6(4) 660-666 (1999)) sEl^T^ ^ 
5 K (Chen, S.Y. et al. , Hum. Gene Ther. 5(5) 595-601 (1994)) T?(Dtflf$& 
m^&tlX^^Zo ±fEWi£TscFv£#JJBLTV^ 0 f||«gl^LTt), fet 
ffi^fra^-T/^^ (rabies virus) £rC#:<£>full body £^ /V* <D !7 ^ ^ Vtfc 

b7t0l| (Morimoto, K. et al. , J. Immunol. Methods 252(1-2) 199-206 
(2001)) N ThXt-Ws^S Kt^ ">-f As* (Sindbis virus) JnftWfull body£:H$|£ 
Lm&%\{B<D^ls K If* /l'* i-*g*c b/c#ij (Liang, X. H. Mol. Immunol. 
34(12-13) 907-917 (1997)) tfS$ft^ £ *LTl^ 5„ 2 #!l }C M b T fci^© 

full body^*^*^ U ffittii bC^Kc^itS r t ic^j] 

bx^-So fab, j ? v~^;vtKw<D^mm^m^&h<DXibiQ 

^^44fiS©*^*»e>t, MCMffl^LT^tT in vivo (ffi^JCffl 
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-tm, in vivo (Eg^ffl) x<Dmmw£Mmm.%nnx% z> a 

(axonal elongation) 3r#]ftj1-5 y Uls K*^4S&#t-*l"-f"5#L# 
tt, *»M^33V^r»a^jgffl$ix5o roj;5 4'>^Wi:Um nogo 

^^f^ftV* (Ramon y Cajal S, New York: Hafner (1928); Schwab, M. E. and 
Bartholdi, D. Physiol. Rev. 76, 319-370 (1996)) „ bd»b, "^JEW^^^W 

David, S. and Aguayo, A.J. Science 214, 931-933 (1981)) , ^UW^^<D^ 

^LXM$jklZ s ^(D~ o t b-CN0G0^|^i^$ ^bfc (Prinjha, R. et al. , 
Nature 403, 383-384 (2000); Chen, M.S. et al. , Nature 403, 434-439 
(2000); GrandPre, T. et al. , Nature 403, 439-444 (2000)) 0 N0G0fiNogo-A ( 
Ac. No. AJ242961, (CAB71027)) , Nogo-B (Ac. No. AJ242962, (CAB71028) ) RZf 
Nogo-C (Ac. No. AJ242963, (CAB71029)) (D 3 o<Disoform;&S£P fettTfc <Q splice 
variants t?fo -5 ^^5B$ttTV^o ttfR3tJgffl.*?&t£tt* t &Nogo-A 

mm2bo kDa) fs&timn, 3n±x\z&m\z.&&\*x^&6 6Ts.; 
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&(Dimfl&f\- 4 lsX&>Z> t'f'M&tlXb^?) (GrandPre, T. et al. , Nature 
403, 439-444 (2000)) 0 t£oT, Nogo— A N Nogo-B, ^fcf^ogo-CKliBNH'SiJiffc 

vitro-e^fQ-f § b%i&&tlX$5 <9 (Caroni, P. and Schwab, M. E. Neuron 1, 
85-96 (1988)) . Ilifi, ««W^ttlH«S:^CS*5 9 y hOin vivo^Vk 

itSU l : UV^^[Eim^3i^$tl,fer fcriMS^Stl/TV^ (Bregraan, B. S. et 
al. , Nature 378, 498-501 (1995)) „ ::<£>«£ 9^ tpffiffiMfc^^XMiMlgMPB. 

^w^mm^\ wxoskft-\z.m®Lte& mmmmmwism ^ttss^i 

U X f 3 % Semaphoring ephrin 2£ Slit ^ (Semaphorin: Genbank Ac. Nos. 
NM_006080 (protein: NP_006071), L26081 (AAA65938) ; Ephrin: Ac. Nos. 
NM.001405 (NP_001396), NM_005227 (NP_005218), NM_001962 (NP_001953), 
NM_004093 (NP_004084), NM_001406 (NP_001397) ; Slit: Ac. Nos. AB017167 

(BAA35184), AB017168 (BAA35185), AB017169 (BAA35186) )&j®btlX$3 t Q ( 
Chisholm, A. and Tessier-Lavigne, M. Curr. Opin. Neurobiol. 9, 603-615 

(1999)) % ^ti^tKD&pijbmft z>\z-&£, ^tib&m^-Ktt-rztfLm-z, n& 
Lftv^ twt>tix\<^tc'pmwm.K&\,^x h$i\m(omm^m^\^. iN-i-e^n 
x^^mmmm^mh-r. m^<Dnm^mm^mtaM^m\^^^x^^ 

o 

^tc. nOGOt IH^CO*6^#SPlS : ?S'l4^r^oHT--T:$)S myel in-associated 
glycoprotein (MAG) (ACCESSION NM_002361 (NP_002352), NM_080600 
(NP_542167), Aboul-Enein,F. et al. , J. Neuropathol. Exp. Neurol. 62 (l), 
25-33 (2003) ; Schnaar, R. L. et al. , Ann. N. Y. Acad. Sci. 845, 92-105 
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(1998); Spagnol.G. et al. , J. Neurosci. Res. 24 (2), 137-142 (1989); 
Sato, S. et al. , Biochera. Biophys. Res. Commun. 163 (3), 1473-1480 (1989); 
Attia.J. et al. , Clin. Chera. 35 (5), 717-720 (1989); Quarles, R. H. , Crit 
Rev Neurobiol 5 (1), 1-28 (1989); Barton, D. E. et al. , Genomics 1 (2), 
107-112 (1987); McKerracher L et al. (1994) Identification of myelin- 
associated glycoprotein as a major myel in-derived inhibitor of neurite 
growth. Neuron 13:805-811; Mukhopadhay G et al. (1994) A novel role for 
myelin associated glycoprotein as an inhibitor of axonal regeneration. 
Neuron 13:757-767; Tang S et al. (1997) Soluble myelin-associated 
glycoprotein (MAG) found in vivo inhibits axonal regeneration. Mol Cell 
Neurosci 9:333-346, N0G0*5«tU ? MAG(D^tii(Dg:^^-t?fc5Nogo receptor (Nogo- 
66 receptor) (ACCESSION NM_023004 (NP_075380, Q9BZR6) , Josephson, A. , et 
al. , J. Comp. Neurol. 453 (3), 292-304 (2002); Wang, K. C. , et al. , Nature 
420 (6911), 74-78 (2002); Wang, K. C. et al. , Nature 417 (6892), 941-944 
(2002); Fournier, A. E. et al. , Nature 409 (6818), 341-346 (2001); 
Dunham, I., et al. , Nature 402 (6761), 489-495 (1999); Strausberg, R. L. et 
al. , Proc. Natl. Acad. Sci. U.S.A. 99 (26), 16899-16903 (2002); 
GrandPre,T. et al. , Nature 417 (6888), 547-551 (2002); Liu, B. P. et al. , 
Science 297 (5584), 1190-1193 (2002); Woolf, C. J. and Bloechlinger, S. , 
Science 297 (5584), 1132-1134 (2002); Ng, C. E. and Tang, B. L. , J. Neurosci. 
Res. 67 (5), 559-565 (2002)) , MX# £l£ffl*ffUB ^ K n -Y f^WL 

m^^T^-^V^J^ (CSPG) t£i£<Dffy TWiROmf&ft--* h V (Rudge JS, 

Silver J (1990) Inhibition of neurite outgrowth on astroglial scars in 
vitro. J Neurosci 10:3594-3603; McKeon RJ, et al. (1999) The chondroitin 
sulfate proteoglycans neurocan and phosphacan are expressed by reactive 
astrocytes in the chronic CNS glial scar. J Neurosci 19:10778-10788; 
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Smith-Thomas LC et al. (1995) Increased axon regeneration in astrocytes 
grown in the presence of proteoglycan synthesis inhibitors. J Cell Sci 
108:1307-1315; Davies SJA, et al. (1997) Regeneration of adult axons in 
white matter tracts of the central nervous system. Nature 390:680-683; 
Fidler PS et al. (1999) Comparing astrocytic cell lines that are 
inhibitory or permissive for axon growth: the major axon-inhibitory 
proteoglycan is NG2. J Neurosci 19:8778-8788) . #tCNG2 (Levine JM et al. 
(1993) Development and differentiation of glial precursor cells in the 
rat cerebellum. Glia 7:307-321 ) , neurocan (Asher RA et al. (2000) 
Neurocan is upregulated in injured brain and in cytokine-treated 
astrocytes. J Neurosci 20:2427-2438; Haas CA et al. (1999) Entorhinal 
cortex lesion in adult rats induces the expression of the neuronal 
chondroitin sulfate proteoglycan neurocan in reactive astrocytes. J 
Neurosci 19:9953-9963) , phosphacan (McKeon RJ et al. (1999) The 
chondroitin sulfate proteoglycans neurocan and phosphacan are expressed 
by reactive astrocytes in the chronic CNS glial scar. J Neurosci 
19:10778-10788), versican ( Morven C et al. , Cell Tissue Res (2001) 
305:267-273) t£ if \Z 3 fcW h ^Tffi ~C fc 6 (Genbank Ac. Nos. NNL.021948 
(protein NP_068767), NM_004386 (protein NP_004377)) ( McKerracher L and 
Ellezam B. (2002) Putting the brakes on regeneration. Science 296, 1819- 
20; McKerracher L and Winton MJ (2002) Nogo on the go. Neuron 36, 345-8) 

o 
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<5 0 # ^ ill M ^ iJI <5 B £ b ~C {3: ^ glial cell-derived neurotrophic 
factor (GDNF) ^OW&^B^fc - £ 3o 

fe&<k&tl£ h-m£>tlX\<^ 5 Interferon regulatory factor 3 (IRF-3 : Lin, R. 
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et al. , Mol. Cell. Biol. 18(5) 2986-2996 (1998); Heylbroeck, C. et al. , 
J. Virol. 74(8) 3781-3792 (2000), Genbank Ac. No. NM.001571 (protein 
NP_001562)) IkZJ 1 double-stranded RNA-activated protein kinase (PKR : Der, 
S.D. & Lau, A. S. Proc. Natl. Acad. Sci. U.S.A. 92, 8841-8845 (1995); 
Dejucq, N. et al. , J. Cell. Biol. 139(4) 865-873 (1997), Genbank Ac. No. 
AH008429 (protein AAF13156)) ^(D^M^fe <9 , ^T^lS^H^-^tM; 
^Interferon (IFN) ^(DW^L* tlM-T^o intrabodyCD £ 0 t^mm^X 

ffi&rZT&X^ IRF-3^V^«PKR(D^|4^W]$lJ-r5fe^^^^^ 

5 Rlig'tt^fc-Sc, mm^. PKRtDantisense^^^^bPKR^tt^^JL^^jBSfCl^ 
V N "C{i, 6^&< i:t)in vitro U^W'CCOencephalomyocarditis virus (O^W^i^t 
bfc^&thX\^Z> (Yeung, M. C. et al. , Proc. Natl. Acad. Sci. 
U.S.A. 96(21) 11860-11865 (1999)) 0 ^fc, Toll-like receptor (TLR) 77? 

(D^CD, TLR-3^double-stranded RNASrfgft LT 4 /l^lfiifeK: <£ 5 £ 
&&$£W)-f& n t jt)^&tlX$5 <9 (Alexopoulou, L. et al. , Nature 413, 732- 
738 (2001)) % TLR-4 1> respiratory syncytial virusi®^^ J: 5 W\Y^M^<^>Wit> 
<9# s ^£tLTV^-5 (Haynes, L. M. et al. , J. Virol. 75(22) 10730-10737 
(2001) ) 0 ^ tl h TLR-3 ^ V Mi TLR-4 (TLR-3 : Genbank Ac. No. NMJ303265 
(protein NP_003256) ; TLP-4: Genbank Ac. No. AH009665 (protein AAF89753)) 

RISK:, »^>f^^^^— ©^J$JSW*tt«*»Pi"S-t«:B«li: tt, Hi 

^/W^jgig^tbTV^S (Schwartz, R. H. et al. , Cold Spring Harb. Symp. 
Quant. Biol. 2, 605-610 (1989)) 0 ttJfcfflmfall&OfgttteKlfaT&Jfeg^ffc 

(tcr) „ turn. &xfmmm&&&mmc)\z&mirzi/y^MzMx.x. 
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?~}-Jl'X*foZ>=i*7-J 5: =>-=7 h y — l/Sf^-fV (co-stimulatory signal ; WfoMW 

{ftte^mkte'omzo rmm±.(Dmmmmm^ t ltcd28 (a c . no. jo2988 

(protein AAA60581), AF222341 (AAF33792) , AF222342 (AAF33793), AF222343 
(AAF33794)) ft Wl $ flX £5 <9 x £tlJ§(i§^fflJI&_h<£>CD80 (Ac. No. NM_005191 
(NP_005182)) , CD86 (Ac. No. U04343 (AAB03814), NM_006889 (NP_008820) ) t 

£rMf£?S'l4'ftrt~5o — Jv, CTLA-4 (cytotoxic T lymphocyte antigen 4 : CD152) 

(Ac. No. L15006, (AAB59385) ) (2CD28 1 *il <D V > K (CD80, CD86) KM%L 
fP'tt-C^^b^ fmm&ttimi- & ft® & & Z> (Walunas, T.L. et al. , 
Immunityl(5) 405-413 (1994)) 0 WlWi^mt V K t LTPD-1L, 

$|^PD-1 ^^D (PD-l: Genbank Ac. No. U64863 (protein 

AAC51773), PD-1L: AF233516 (proein AAG18508; PJ1 # f d *5 V i tl & 

PD-l £ g& W "f %> )) (Finger, L.R. et al. , Gene 197, 177-187 (1997); 
Freeman, G.J. et al. , J. Exp. Med. 192, 1027-1034 (2000)) o *7c, TtMJkD 
Lymphocyte Function-associated Antigen~l (LFA-l) ( Ac. No. Y00057 
(CAA68266)) fi$rCJjp:j§^£fflJJ£±<£> Inter Cellular Adhesion Molecule-1 (ICAM-1 
: CD54) (Ac. No. J03132 (AAA52709) , X06990 (CAA30051) ) b%£&V, IrJ^c: 
WM^MfroTV^^Wfrtt-O^ £i-t<DM&frb, CD28^«IJi-5*TL^ 
^Lt>*CTLA-4CD^tt^mimic-r 5 ffi^Jtfc^ ^XW^fc LFA-l t ICAM-1 ffl (Dffi^ 

& v&w-r 6 fct#:«e -T- £ ^« l fc -y /j- * ^ ^ ^ - « , mmm k & s 
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CD28CO^^^pi^-r % ffiCV28Vi % mm Vtc$)$k (Yu, X.Z. et al. , J. 
Immunol. 164(9) 4564-4568 (2000); Laskowski, I. A. et al. , J. Am. Soc. 
Nephrol. 13(2) 519-527 (2002)) % I(IT|||SffittftiI)ff LT«]iWtitgt5 
CTLA-4^:CD<b<£>£lgGl FciC^^bfc^S (CTLA4-Ig) ^Ijffl bfcgij^: (Pearson, 
T. C. et al. , Transplantation 57(12) 1701-1706 (1994; Blazzer, B. R. et 
al., Blood 85(9) 2607-2618 (1995); Hakim, F. T. et al. , J. Immunol. 155(4) 
1757-1766 (1995); Gainer, A. L. et al. , Transplantation 63(7) 1017-1021 
(1997); Kirk, A. D. et al. , Proc. Natl. Acad. Sci. U.S.A. 94(16) 8789-8794 
(1997); Comoli, P. et al. , Bone Marrow Transplant 27(12) 1263-1273 
(2001)), LFA-l^ICAM-l^cD^SrPlSi-^fet^^^Jffl Lf^m (Heagy, W. et 
al. , Transplantation 37(5) 520-523 (1984); Fischer, A. et al. , Blood 
77(2) 249-256 (1991); Guerette, B. et al. , J. Immunol. 159(5) 2522-2531 
(1997); Nicolls, M. R. et al. , J Immunol. 164(7) 3627-3634 (2000); Poston, 
R. S. et al. , Transplantation 69(10) 2005-2013 (2000); Morikawa, M. et 
al., Transplantation 71(11) 1616-1621 (2001); Da Silva, M. et al. , J. 
Urol. 166(5) 1915-1919 (2001)) #£^> < cD^B^ft £ ttT V Mf-fi, CD28*d 

j; ctla4 tmmm • mmm^mi&.^^h <o m^&m^ ^ ti± inducible 

costimulator ( IC0S : Wallin, J.J. et al. , J. Immunol. 167(1) 132-139 
(2001); Sperling, A.I. & Bluestone, J. A. Nat. Immunol. 2(7) 573-574 
(2001); Ozkaynak, E. et al. , Nat. Immunol. 2(7) 591-596 (2001); Ac. No. 
AJ277832 (CAC06612)) (COV >t t> l^^ft^ft £ thX& <9 , tfilCOStfiftX <D$h 
^r^^^^ttTV^ (Ogawa, S. et al. , J. Immunol. 167(10) 5741-5748 
(2001); Guo, L. et al. , Transplantation 73(7) 1027-1032 (2002)) 0 & 4 >\> 

^^ttT-T y VJSI'*^? tf>J&ffl^f^&£*LTl^6 (Pearson, T. C. et 
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al. , Transplantation 57(12) 1701-1706 (1994); Li, T. S. et al. , 
Transplantation 72(12) 1983-1985 (2001)) 0 

^©^tjsitsr t^mxh^o, tm-fztfiWmfc^- (i&v^cTLA4-ig) 

WL&XfeTfy ^/^^^--^O^T^^^tLT:*^ x CTLA4-Igit^ 

frmM£faZ>~ti>^£tlX\s^Z> (Ali, R.R. et al. , Gene Ther. 5(11) 1561- 
1565 (1998); Ideguchi, M. et al. , Neuroscience 95(1) 217-226 (2000); 
Uchida, T. et al. , Brain Res. 898(2) 272-280 (2001)) 0 ^(D^Xiim—. 
CTLA4-Igjtfc^£^T:£<9 , -r — jt-g^-ttS'J©^^^— ^ftbfcmifi* 

i)$X%Z> 0 
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©v'^Wl-^tSSifti: LT«:-hf5L/cCD28, CD80, CD86. LFA-1, ICAM-1 
(CD54) % ICOS ^^^*j-r§i7L#:^fflV^^r ir^-e^§ o i^ip^ 

#«fr>m. fli&tf rg^^b^is if^b^»mMi2 5r^$L&mu i85- 

195 — v> ( ifC M ft ^ |W] A ) J *5 J: / * fc r Current Protocols in 
Immunology, Volume K (John Wiley & Sons, Inc.) J (DfBtU-^o T^t^S 

^-(a"9ftSt5Ci:^-et5 0 CTLA4^fc«^Oif / H- £ lt(J, CTLA4<D 
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CD80/CD86je^*PffiSr^^., CD80*3 «t 15/4 fc{3CD86 £ UTCD28 i: OffiSf^ffl 

m tt^a^^ttTK* fctt y ^^»i^a^^7k (pbs) & ^ t #{c*maj&#j t -rs 

3i»J P*fl $ -fr -5 fc. * f-ffiffl i~ 5 n t & T- # S o W *fc «5 M Lg4 (^*5 it 6 

^^-^WMi*^iiiJ65^tt, ^L<(i^^f^/I^^t5 0 RNA^ 

W;fcfi*££H*&aMfc£ LTT7 RNA*° y y 7— ^fS»ia^JS:fiJffl L> ^ 
RNA/K y y 7— ££mrtT*l§m£itnfc£J;v\, te^m^cD3'^^Wi-5(c:«, 
M7Lt£1fR&mto<D3' «Ki g y A&n — K£-tfT:fc^ roy tflf 

-Y ^{-J; D IEflUci3' *SdS§I t) «t 5 ^-TS^ £^#5 (Hasan, M. K. et 

al. , J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, EMBO J. 
16: 578-587 RXf Yu, D. et al. , 1997, Genes Cells 2: 457-466) 0 

M^^mfc+%1lirZm^W<:?L-t>y4 V^^^^V y~ tt, Hasan, M. 
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K. et al. , J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, 
EMBO J. 16: 578-587 RTf Yu, D. et al. , 1997, Genes Cells 2: 457-466CD1E 

mm^m^x. nk(D^oKvxmm-r^^t^x^^ 0 
ttWA-tzm'Br&mz. t^xmw-t& 0 t -r scDNAtaxaB^jo^^NotiB 

^<D^?4^—(D5 , Mftlz.Uotim£$:tt1)t\^X&i< ^tKX'O. m^ZtitcWrK 

tvl-fi^O 2 J^_h<7)^ ^ K (£P£ L < ttGCG*5 «t XfGCCfj: ¥ <DKotimWLtbtiL& 

©1^3 K i^ATG/O* ORF© *&25ifc2£*B 3 <£> IB^J £ fWn LtUtmtir 

GCG^J;tJ ? GCC^^•cDNotI^M{iLS*CO@E^J^^^tL^^^4liLX > JSMgf* L< 
teACTT) SriltRU ^03MiJ(-NotI^B^$|3{igcggccgc^^PL, $ t> ^^r03' fll 
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i:^5=fc5('SSt^fi+t5 (V^^£ — /l^ (rule of six) J ; 

Kolakofski, D. et al. , J. Virol. 72:891-899, 1998; Calain, P. and Roux, 
L. , J. Virol. 67:4822-4830, 1993; Calain, P. and Roux, L. , J. Virol. 67: 
4822-4830, 1993) „ £ (D^y4 ^-{dE-I-SgS^J&^-ra^Klte, WAWiK 

(DJrv ^DNA(D3Mij^ir v^'-r ^ ^ jv^(Dmm<D^mmum. b< ns'- 

CTTTCACCCT-3' (gE?iJ#-5§- : 1) , HE^JcOtiffi^gS^J, U £ b < r±5' -AAG-3\ E 
Wfi\<OfaWH&M* b < «5' -TTTTTCTTACTACGG-3' (ga?iJ#-*§- : 2) , 

PCRJS. TaqTjfy i?£fcf«(DH&<7>DNA#iJ J* 7 — if ^fffl V ^ilS^^&^r 

ffl^Srt^-f 5 0 l^lBbfcBWWfjtttNotl-C^kbfcft. pBluescript^W^ 

WJi-SrNotl-CSJUfcttU AcDNA^r-atf^^^ $ KONotl^i^^ — ^ 

CtiitSri^ttS (Yu, D. et al., Genes Cells 2: 457-466, 1997; 
Hasan, M. K. et al. , J. Gen. Virol. 78: 2813-2820, 1997) 0 M*-t£> NotlffiJ 
R5SBffi^Wt*'5l8bpO^'<— tr— gfi^ij (5'-(G)-CGGCCGCAGATCTTCACG-3' ) (gE^iJ 
## : 3) £\ ^ P-=y^$tl/cty^ V-O^^f; AcDNA ( P SeV(+)) <£> U 

- t?—w.n t a sc © orf ^ <d m m# a b . x ^ $ ^^©t^m 

#1 (antigenomic strand) & 3fc © S B BUS* U ^ifV ^ gMi £^ tf ^ 7 * ^ K 
pSeV18 + b(+) Sr# £ (Hasan, M. K. et al. , 1997, J. General Virology 78: 
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2813-2820) 0 P SeV18 + b(+) ©Notl&SttlC^^it^BfrJf £#A U f$xm.<DK5&M 
^<D£o izLX^mi^tc^m^v 5 * y D^;^©y; -ARNASr^ — 

£»i-§ 0 *fc^pj«. *mw(D^<? ?—(Dim&\^Mm-tz>tLtib(D, m^<? 

y~ <Df J ARNA2r=i— Ki"-5DNAc7){M}v:Ki"'5 0 M^-^x. ^-f/^^^SIt^fi 
^O^fe^rfUffl LTtr5 r (W097/16539; W097/16538; Durbin, A. 

P. et al. , 1997, Virology 235: 323-332; Whelan, S. P. et al. , 1995, Proc. 
Natl. Acad. Sci. USA 92: 8388-8392; Schnell. M. J. et al. , 1994, EMBO J. 
13: 4195-4203; Radecke, F. et al. , 1995, EMBO J. 14: 5773-5784; Lawson, 
N. D. et al. , Proc. Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D. et 
al. , 1995, EMBO J. 14: 6087-6094; Kato, A. et al. , 1996, Genes Cells l: 
569-579; Baron, M. D. and Barrett, T. , 1997, J. Virol. 71: 1265-1271; 
Bridgen, A. and Elliott, R. M. , 1996, Proc. Natl. Acad. Sci. USA 93: 
15400-15404) 0 ^thh(Dj5m^£ K) . s<7 4 1^7 ^^^"f. TM&ttPft^?^ 

&fl:ftfc3MgW:, (a) y y y^^y ARNA (^^fx^y^RNA) * 
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it5MT^?^*5Ig, (b) ^*0JJS*fcfi^^«_h^^^yy ARNA 

J&£*l3 0 ARNASra— KfSDNAtt, ffiJx.fiTT^n^— ©T«liE^it*S$ 
T7 RNA tf?y y 7—' t?Kl«fc 9RNA(Cfe^$-tir5 0 /n^^-Htit T7^ 

■e#So ^t'hn-ete^$^r/cRNA^M(c h 7^7x y hurt 

*V Al^Sr»mi"SDNA*IIBJI&rtt^Ai-**ifet-H:, ffil&fi&oJ: 5 ttm 
X o X flM ft iz.M z> t* a* h Zo 

@t LTIi, =S^^> f7^7i^->3 ^UM&ftlMX*%& 0 DOTMA ( 
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Roche) % Superfect (QIAGEN #301305) „ DOTAP, DOPE, DOSPER (Roche #1811169 

&tlZ>&^ ^ftKl^+^&ft^DNA^ASc: bfr%UhnX\s^& (Graham, F. L. 
and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and Silverstein, 
S., 1977, Cell 11: 223) 0 Chen*3 it^Okayamatt b 7 7 T — &W<Olk&{k& 
ttWU 1) m^t^itmW^f ^^r^—>B ^0kW* 2~4% C0 2 , 35°C, 15 

~24B#P^ 2) dMttmmW£ymVZ(Vh(Dfcft:V£t)>m< , 3) ttmum^^Dnm 

m& 20~30/xg/ml<D£ %m:&teitmm%bthZ> LTV^ (Chen, C. and 

Okayama, H. , 1987, Mol. Cell. Biol. 7: 2745) „ ®<D%fefe^ — mtfjft b 7 > 
771^^3^(^11X1^0 teDEAE-T^dr* b7> (Sigma #D-9885 M. W. 

5xio 5 ) mm&mM<DDUAm&itx*wm^, h7^7i^-> 3 y^5*^ 

%M#>&tctf)lZ7 n n ^is&MZ-Z) d t hX% 5 (Calos, M. P., 1983, Proc. 
Natl. Acad. Sci. USA 80: 3015) „ ®<Djjm\3.WM.%-T\J&b V$-&tl£J5W;X\ M 

m<D&ift&mM-rz>^t7!)>x%z><Dx\ #—nmj£<Dfz#><Dvtih<Dmife^<DM- 

AKte. h7^77x^v/ 3 yf^I^lUtV^o Superfect 
Transfection Ragent (QIAGEN, Cat No. 301305) % £ 7c n DOSPER Liposomal 
Transfection Reagent (Roche, Cat No. 1811169) tfS ffl V> £> *l 5 # . Z.tlt>\Zffl 



WO 03/102183 



39 



PCT/JP03/07005 



J£j€jkffi(FCS):££?>^£^fC (100 units/ml -<~^ y ^G*5 n g/ml X h 

^{5{^100%3^7y^^ h^^^^-Ci^^U, #>JxJ:f 1m g/ml psoralen (V^ 
1/^) UVBS|^MS?r20^S-e^^b^, T7 RNA/K V J- ^7 

^W^kX-V ? is~T*> 4 (Fuerst, T. R. et al. , Proc. Natl. Acad. 

Sci. USA 83: 8122-8126,1986, Kato, A. et al. , Genes Cells 1: 569-579, 
1996) £2 PFU/jffllS'T?«Jfe£*5o y^l^^^S^SfciTWIVRSAtNFKIttailP 
fi-TS £ £ a*-e# So JiBfellSragU 2~60/zgv «fc«5 0*L<«3~2O/zg<E>j|i&ifc*. 
ty^^W^yy ARNA£=i — Fi-5DNA?r. ^-C/V^RNPO^^^^^ h 
^^Wfffln^^/^iei^MtSy?^^ K (0.5-24 MgOpGEM-N, 
0. 25 ~ 12 /z g CD pGEM-P £5 J; X$ 0. 5 ~ 24 u g CO pGEM-L) (Kato, A. et al. , Genes 
Cells l: 569-579, 1996) t Super feet (QIAGEN*±) SrfflV^fc V #7 * ^ 3 

— COiJrttt 2:1:2 tfSCt^tK, ^7^5 Kfiti\ $JxJ3:l~4zi gCD 
pGEM-N. 0. 5~2 n g(OpGEM-P„ iS£T$l~4v g<DpGM-lfe&-V&£M%£frZ>o 

h?>*-7^? ^3 >^tTofc«{i, fffWz£ 9 100 M g/ml coy 77^^ 
(Sigma) M*> h '>VT 9 tV > K (AraC) , J: <0 L < f*40 u g/ml CO *> b i/ 
VT^tVv-K (AraC) (Sigma) cO^Sr^tf ikff ^cOMEMT^* U 17 * 

{-^JcOftiiit^^^^-rS (Kato, A. et al. , 1996, Genes Cells l: 569-579 
1/^7^? i/3>lsXmm-fZ><> *yttts tg*_L<W LLC-MK2«cOig* 
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iTt'So #J;U3\ DOTMA (Roche) % Superfect (QIAGEN #301305) % DOTAP, 
DOPE, D0SPER (Roche #1811169) ft btl& 0 xyKy-AW» 

ESCfctf), ^ t3 ndry^jjD^Sr t hX^Z> (Calos, M. P., 1983, Proc. Natl. 
Acad. Sci. USA 80: 3015) 0 RNP#^A£ fhtcUf^X^^ m?frh<D V 4 

k -r & it ^ £ ^ m b fc » m * w tc & ^ r> ,b * ^ ^ - & &m & & § k a 
llc-mk2*ij!s &m Ltittt 5 r <t \z x ^xxmm v^fVT.^?*- £*g#g-r & 

^bhXZZ (H^P?I#-^- WO00/70055 feit/ W000/70070#BBJ 0 

\M}l\Z£tltcV4 JV^Olfimn. ^JX.«CIU (Cell-Infected Unit) $Dfe3;7cte# 
ik3«il?£t£(HA) cDiy^t-S r h\Z£<0 ifefe-t 5 - £ 7)s-et 5 (WO00/70O70; 
Kato, A. et al. , 1996, Genes Cells l: 569-579; Yonemitsu, Y. & Kaneda, 
Y. , Hemaggulutinating virus of Japan-liposome-mediated gene delivery to 
vascular cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. 
Method in Molecular Medicine: Humana Press: pp. 295-306, 1999) 0 l£ 7C „ 

gfp m&ik%m&W) tz¥(D^— ^—m^^mvtc^ ^—K^^xn, 

&X£Z> (#i|xJi'GFP-CIU,t Lt) o ^COX ol^VX Wife Vtc tiffin. CIU^IW 
\ZJ& 0Z.bftX%Z> (WOO0/7007O) 0 
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Mkii, (1993), r#^^^(D5fe^S^n Fn-MII, #^#^^£3^ 
j , J¥£*h, ABK, pp. 153-172) 0 ^flq&icfri, #lx.fc£, S*»P^i§*^t-Atb9 
~12 0W 37~38°CT-Jg*U JH5£j#ft£-tf:5o P'T/l'*'*^* — SrMIJe^Sflt 

u ten (0ij^«3Bp B i) w&nem^xv* /i-x^? f—zmnz&Zo mm 

N ^^/v^Sr-g-^^JftSrlHliRi- So J^^^i?^^ ^/^^ ^-(O^- 
, ^^^Ifa-tt, pp. 68-73, (1995)) „ 

J; oXCfx? Z.hi£X% 5 (H^M#^ W000/70055 *5«tU« W000/70070#B§) 0 
<1> Fst^jX^-fe^y^ VJA'^'fJ AcDNA^iOT^^^^ ? KcD«H 

■fe^^ P-OW* (SeV) AcDNA, pSeV18 + b(+) (Hasan, M. K. et al 

., 1997, J. General Virology 78: 2813-2820) ( r p SeV18 + b (+) J ft r p SeV18 + 
J fcfcV^) ©cDNA*SphI/KpnI , t?IH'(bUT7 9^^^h(14673bp)SrlHllRL, pUC 
18^^ n — =>^tt^7^ 5: KpUC18/KS^-r-5o FitfcT-^Stltfi^flf^te- <£> 
pUC18/KS±"C^T 5 o Fitfc^O&t&f*. y—v' a ^^©jfi^fcHar"^ 

V\ %&$kb LTFite^^ORF (ATG-TGA=1698bp) £|&V^T#!|;t tfatgcatgccggcag 
atga (ia?lj#-^- : 4) "CigJteU FiHS^^cMSeV^V AcDNA (pSeV18 + /AF) 
£r^^i-5 0 PCR{i N F<D±0fc^fi [forward: 5' -gttgagtactgcaagagc/ia?lj## 
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: 5, reverse: 5' -tttgccggcatgcatgtttcccaaggggagagttttgcaacc/ / IB^lJ#-^* : 
6] , Fjfrfs^f^T IMfcfc [forward: 5' -atgcatgccggcagatga/gfl?iJ#-P?- : 7, re 
verse: 5' -tgggtgaatgagagaatcagc/IE?IJ## : 8] (D^^4 fcfSrJBVfcPCR 
<©m^ ; SrEcoT22IT?»Sti-So ^<^> i 5 iZftbtlfty?* 5 K^SacI^Sall-em^ 
Lt> Fite^a^i^-atfM^^BfrK- (4931bp) StIhUR LTpUC18ic: ^ p 

pUC18/dFSS<b-t-5 0 ^OpUC18/dFSS$rDraIIITm'fbbT > Brtf £HJlR b 
TpSeV18 + WFjt^^tf^ODraIIl8ff>T-i!S^^^, 7^^->3 ylt^ 
KpSeV187AF 

^^it^fi, ^!l^tt*pUC18/dFSScDFjl^^^«}Cfc6$lJPW^ Nsil *3 

<fct* NgoMIV gU^trff A-TSo ffilX-ff^Jleae^Blf^Sr, Nsil- 

tailed^^^T iU ? NgoMIV-tailed^ P ^'l' •^—'etiiliS-rtLtt* J: V\ 

<2> sev-Fw&*mmm%L-tz>^ /vs<—m&<Dfm 

^yV^WFiUS^ (SeV-F) Zm^-fZCre/loxPrnmrnm^?* 5 
KOtfl^fiSeV-Rfcte^ £PCR-?if i|g U Cre DNA y = V fc^f— If |£ X <9 Mfc^MWo 
&mm$&m t £frZ =t 5 ^3£f+£nfc7°7* ^ KpCALNdlw (Arai, T. et al. , J. 
Virology 72, 1998, plll5-112l) (D=^ — — ? ^4 b Swal^RfiiCff A 
5 KpCALNdLw/F^«^-T5 0 

Fite^^c*^ bassfe * a** n^- & [enix-f- 3 & , sev-Fs 6 zmm-t 

Z>^;i-s<—mffaW : &ffi±L-tZ) 0 *Wia«. ^Jx.^^SeVcDli^l^J:<fflV^P)tL-CV^1^ 
/l-^fiiS5lt^!a^LLC-MK2*ffl^^fflV^^r 3 0 LLC-MK2M«\ 10%(Oi*i 

^Sbfe^ftb^^^^JkM (fbs), ^i/yycthD^A 5omfc/ml, fej;^ 

^ h l^ - ^ fWv^y 50^g/ral^r^PbfcMEM-e37°C. 5% C0 2 T"ig*1-3 o SeV-F 
a^M^Ifi*lfiM^tt^Wi-6fc^, Cre DNAy DFit'feT-M 
^£ff^3§91£nS <fc 5 ^^l+^tLfcJilET 0 ^^ 5 KpCALNdLw/F£r. ]) >mZ>^ 
v-^Afe (mammalian transfection kit (Stratagene) ) JH^OCD^d h n 
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10cm:/ h£rfflV\ 40% ny7/>xy J> £ tr^W UfcLLC-MK2»^10 /i g« 
^ KpCALNdLw/F<Sr^A^ 10mlCO10% FBS^^tfMEMi^itfe^T, 37°CCO 5 % 
C0 2 ^a"*— * — ^^24^^*-^ 5= 24B#r B ^(-*Bfla^«^b, lOrnUM 
i~MM&. 10cmis^ — U5fo%m\<\ 5ml lfe, 2ml 2#C, 0.2ml 2f£fcg|#, G418 
(GIBCO-BRL) &1200 it g/ml%^fcl0ml(D10%FBS%:-&-&MEMmmzXt%m$:ft^\ 2 

igiifetcij; 9£WLT#fcG4l8l£»t££^1-*BJ}&«^ n— y^^l^T0 
JKi-5o H|i&L7c#^ n — >-filOcmyu— ht^>'7/l/xy h £ £ T*J£^Ci§ 

# s Tfy ^^/V-^AxCANCre^^S^cD^^ (Saito et al. , Nucl. Acids Res. 
23: 3816-3821 (1995); Aral, T. et al. , J. Virol 72,1115-1121 (1998)) KX 

ym^i-z moi=3 -rsm^^^m 0 o 

<3> FMB^x^sevy^ /^^(DnmmRxfmm 

JifE P SeV18VAF (D^m^^mA^tlt^V ^ ^ K^WT^J; 5 C tt 
LLC-MK2^fflJ3S(- h^^^>^^^ v-a Vi"5 0 LLC-MK2 £ffi#&£5 X 10 6 cells/dish "T? 
lOOmm^V-Y — W£#<o T7 RNAtK U ^ ^ — if id J; 9 ?J ^RNAOfe^£fT:fcH2r3 
«i^*24B#^^^ (psoralen) £fi«^|£ (365nm) "C 

20 ftmmmvtcn waxv * n%m%ti-z> v ^isx-ris hPf^—TV^* 

* (PLWUV-VacT7 : Fuerst, T. R. et al. , Proc. Natl. Acad. Sci. USA 83, 
8122-8126 (1986)) £M0I 2Sft - CSffl"C 1 y ? *s=^T V 4 

^(DmW-BMfrttZ-fe, mx.t£l57iy h'^y&tt&mfim&tllt UV Stratalinker 
2400 C*/*n^## 400676 (100V), ^by^^^tt, La Jolla, CA, USA) £ 
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:2: 1:2:2:2 tt5-t^t^5 0 0!lx.fcf, 12 M gtf)^V ARNA£3§m^-£ ^ 
h\ ifctNcN, P, U *3«fct* F^*HN^6fC£3g5H-53§m:^^ ^ K ( 

pGEM/NP , pGEM/P, pGEM/L^. t^pGEM/F-HN; WO00/7OO7O, Kato, A. et al. , Genes 
Cells 1, 569-579 (1996)) Sr. ^ tl^ftbl2 n g, 4/xg, 2/zg, 4/* g&LM/x g/ 

t , 40jug/mL<D Cytosine /3 -D-arabinofuranoside ( AraC : Sigma, 
St. Louis, MO) 5/i g/raLOTrypsin (Gibco-BRL, Rockville, MD) Sr-atrMEM 

-cmmi-^ 0 ^fih^mm^m^L h^o P tiMEM tiits uo 7 

cells/ml ) o S^I)|&3|IIII5IL-C lipofection reagent DOSPER 
(Boehringer mannheim) t L (10 6 cells/25ju 1 DOSPER) ^*g.-ei5^#fg L/C 
JiffiT?^ n~^>^L7cF3§5L^yWN-;M^ h7>^7x^->3 ^ ( 
10 6 cells /well 12-well-plate ) b N AS^'a S & V ^ MEM (40)ug/ml AraC, 
7. 5 M g/ml MJ^y^W^it, Jhft£ll]ilX-t-& 0 Fi^^^jHH^, 0IJ;i 

^HN*/c«Mit^^^4i l/c ->-r /u^ ctii ^w^i-epm-rs - £2 s t* 
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5„ v^^xmfcf-<Dxmz.£ 9#m&&j£^ztit><D$>(juxtemfaft 

7 5 y y y^/w*-<y ^— *^tpjiafi»ftSr««t-rSo ^^h^ 
flc<7>L«f5r*«*ft«r'g'tfsK y ^y 0 ^- k«t=«- s y y ^/w^yy— £ 

^IgPJ^^fetdittfi, $|gP^©^;^^^^-|t 1X10 5 CIU/mL 

£JLb, & £ b < 1 X 10 6 CIU/mLJ^±, «fc *> &$. L < 5X 10 6 CIU/mL^±, «t <9 
0* b< 1X10 7 CIU/mLWJb, «t ( 9« 1 *b< 5X10 7 CIU/mLa_L N «t Y) L 
<tt 1X10 8 CIU/raL^_L, J;«9^L<fi 5X10 8 CIU/mLi^_hC07JffiT"7-l'/^S 

»*5J:t5ffiti:|E<K©^ife|C«t t)ai3£i-S n ttfXZ & (Kiyotani, K. et al. , 
Virology 177(1), 65-74 (1990); WOOO/70070) „ 

ds-e#S„ »K^«fe»47 wvw M^-v-a v OKA) , ii^St, feitF*7A» 
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20%J^_b. X 9 #3; b< ^50%^^, L < te70%J£A_L, J; (9 L < Ji80%J^ 

ii#^BS62-33879^#, & £OT^Bg62-30753-^&#g) , *5 £ t>*7 3 — ^^t^ 
##^*5J:t>V^rc{i-?:(D^f^{vlP^*^-ti:^)^fe (W097/32010) ^£0iJ^-T3r 

$—\z.&.%> mfc^-rn a & IE is* u v ^»-e *> 5 „ m * * — & 
^tk^ fete y ^i&sgfj^akt&Tk (pbs) # t*x»m±%®. tx«ti itsri^ 

JM£rt«K jSSrttfK ISHS^ HSIirt, 
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S^^ttS^^^— *(^?^U<{i^l0 5 CIU/ml^^^lO n CIU/mK XVifr 
£ L< fi^JlO 7 CIU/ral^b^)10 9 ClU/mU b< f3^1X10 8 ClU/ml 

5 x io 8 ciwm\(Dmm^(Dm^m^±.mm^mtm^x^^-r^> r t * 

0 t hMzJo^Tfi 1 IHSfc «9 <£>&-^*te 2X10 5 CIU~ 2X10 10 CIU^£?£L<, 

®»J-efctL«\ IfifO^ili^Jill lOng/kg^^lOO/xg/kg, £?l£L<fi 
100ng/kg^^50/zg/kg, <t «9 0* L< «lAig/kg^b5Aig/kg(D|effl-efe§i: «tV^ 
„ t h^©»4*li:ov^t>, #JS.fi£Bifttf>IM&£ fc h t ©#fiJt£ 

?yK ^f-= 3 f\ ty^, ^^^^TOBtfLft^J^^ixSo 

o 

K^^-rHl-e&So SYN80 F1~SYN80 R16*T*^|liJvlgE^J#-^ : 12~42<h Lfc 0 
1213 fit, B12{^bfc^-y zixtujr?- KOiBSSr^-f E|-C*>5c 
El 4 fit, NOGO^^fpfei^CDFabatlK^^^Lfc^Si^^^ (SeV18+IN-l) 

(^/WA) ^imsfSfg^iiSI^^^^ (SeV18+IN-l/AF) (^^^B) W*5t 
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m 5 w\ noGO(D*ftttw<DFabmfe*%mmvtcfcmm&tcmmB^xi£mv 

4 /l>*fab<DFab(Dm : &&^-t^MX*foZ>o ^T^^yFP"^ (NC) t Lt 
GFP»^£^gcLfc6H«SeV^*-&^£: 0 iSf£O2 0^ (d2) ^ftli4 0 
(d4) <7)j5i#CD3§9l£^-t-o 
HI 6 «U NIH-3T3*fflJ^(D^li(c:^#i-aq-pool<Z)?gtt(3:^i-SIN-lit'f5T-^ 
SeYtDftftZ^i-^M-VibZo &4kWX*<Dmmfflmn& (SeViSf&2 0^) CONIH- 

3Trfflffe(Dmwm.^M&^istc 0 (a): q-poom^m^^—h^i^m, (b): q - P ooi 

^LS^l^- h Zmm. (C) : q-pool&ST^— h &®zm LSeV18+GFP£M0I=l-ej®lfe 

, (d): (o tm-nmxGFPi&yt^n&m^ ■ mte&tm (sevmmrm^m^ 

i*m) > (E): q-pool^S^— h£<£JELSeV18+INl£M0I=lT«k o 

Alaraar blue^fflVNfc^ h ^ F U TfS-'tt^TC^S'J^ bfc G (A): q-pool^MS^ 
W-h<H£/8, (B): q-pool^S (l|ig/cm 2 ) ^ b££gffl, (C) : q-pool^H 
(10 /i g/cm 2 ) 7" h , (D) : q-pool^S (30 ix g/cm 2 ) 7° h £££IB L 

SeV18+INl^M0I=l-CiS^ o 

Hl8f3\ 7>> h^m#^fi5W^m^^#Jg^#-r§q-poolCO^ttt-*i-i- 
§IN-lalfET-^«SeV(D^^^i-^*^fe5 0 #^#-CC7)SeV^36B#^^ (*g 

*r^M60B#p^^) y bmmnmm¥?mmm(Dmum.^M^^vf^o (a) q- 

pool^^S^^— h LSeV18+GFP£lxl0 5 CIU/500 ^ L/wellT^^ L^tM 

0 (C) q-pool&LJg^L h&i&m LSeV18+GFP&lxl0 5 CIU/500 L/well-CiSlfe L 

fc£fflfl& 0 (B) &T>* (D) fi^tb^tb (A) (C) Iwl^llf CDGFP^Tfe^o (E) 

(F) q-pool^LS^ b£fM LSeV18+INl£lxl0 5 CIU/500 L/wel 11?^^ 

HI 9 tt, GFPjt{s^«feSeV-<^ r>^^g^(7)GFP*^7t»^B#^t: 
^^i-^^-Cfc-So GFPjt^T-^^r-rS^filSiSeV^^ ^— (SeV18+GFP : 5xl0 6 
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GFP-CIU/5^L) m^feFlAteT'X^mSeV^? ?~ (SeV18+GFP/ A F : 5xl0 6 GFP- 
CIU/5/iL) *XfriZ.&J3-V, GFPm&<D&ft&ftUfrbffl$&}fcffl&VliLo 

Ml Oli, ^ft® J 3-&<Dj£mmW (1) ^tStfcSo Luciferase l&te^ 
mm SeV -C©ffME: (A) S^^-^#teo Luc i f eras eaUS^&lMft 

LT^-S^tMSeVX^* — (SeV18+Luci) ©S^-f^-^f 

(5xl0\ 5x10 s , 5xl0 6 CIU/5/iL) , ^2 0tmWi> 
*i?t^fXL, Leciferase?£t£S:ga^;fc: (n=3) „ S-^^>f^— 
Luciferase^&tf^fctfSjLkftfco (B) igB#^bo SeV18+Luci (5xl0 6 CIU/5 /z L 

XL, Leciferase^tt^rff^/c (n=3) Q 

01 S^S-^-«fe©3t*ttWfli (2) &7T;-r^n*5£Tfm , V*>Z>o GFPitfc 

SeV ^^^-t'Offl : SeV18+GFP (5xl0 6 GFP-CIU/5 n L) Sr^ £ 
Jdi£-^U GFPSfi©^3tS:^36^Sl*WlJ:««L*: (n=4)„ (A) GFP^^K 
o (B) GFP^^feSfiS^^ft'fbo h Adobe PhotoshopfCT^i^Srtt 

-f-^^*5«fO?l2lt?&So ^!>^:?<D3>fH-SeV18+GFP/AF (5xl0 6 GFP-CIU/5mL 
) Sr&^-L (— HIBS^) , mz&M-l, 2, 4, 6, 8, 28, 

SeV18+GFP/AF (5xl0 6 GFP-CIU/5 n L) £®^-L7c (ZHHSlg-^) „ ^fl^fKOWt 
W%&}\Z.GFP&yt<D&m&4k&m'<1t 0 (A) GFP^^t^Ko (B) GFPi&ft&S 

©Sit 

iTT(c:SeV18+GFP/AF (5xl0 6 GFP-CIU/5 \i L) U ^^2 0 m^fr&ty^ b 

^T-^Lfc (o„ (b) nztibcDmfo&tt&Tfrro 
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^^SeV18+GFP/AF (5xl0 6 GFP-CIU/5 n L) SfiS-^U lRJfe2 Bftm^Sr^JBfeL 
0 1 5tt. fetCD28fetft:jS^^©fJt (SYN205-13) ©^fifetftffl Ufcoligo DNACD 

0 1714, ftCD28^#5tte^£&ftr5SeV'<**'- (SeV18+ a CD28cst/ A F- 
GFP) (DRi-PCRd £ -5 !>^;^^V A<Z)ffilM^^t"^K"e*)5 0 

01811 aCD283H5^£}#iH-3SeV-<^ ^ — (SeV18+ a CD28cst/ A F-GFP) 

11 914, fetCD28^C#: (aCD28cst) GFPiffc^-l#*cSeV-< ^ * — (SeV18+a 
CD28cst/ A F-GFP) ^ ~&ft%tH-'<k COGFP * 3fc1&ft ©feB^-ffc Sr^i" tb 

5„ 5xl0 6 GFP-CIU/5 At LS:^*;* Klfi!-^ U GFPS 6 b®l##) 
Lfc 0 SeV18+GFP/ AF^^i: OM:^?^tf o7c 0 

0 2 0tt\ iS5^^0CTLA4-Ig®eS-^*#ffl Lfc*§^OSeV18+ a CD28cst/ A 
F-GFP<D^ V XJtfr]&^'&<DGFP&m&yt<Dmi$^4t&^1-li-MX*&>Z> 0 5xl0 6 
GFP-CIU/5 At ? * 5iMuS4L, ^lB^MSmOHtM^CTLA^Ig® 6 & 

0.5 mg/bodyT-Hfl£rt{£&-$- U GFPfg6©^3fe*^»^S^W^«^ bfc Wl 
CMl^- LfcSeV18+GFP/ A F&-^-$¥ t (Dttm&ft^fc 0 

B2K4, GFpmyt%&&<D7£m{k%^'tmx~foz> 0 0 1 9&t>*0 2 0 oit^n 

hAdobe Photoshop(CT^^5rttliibfcm, Bttffy 
7 hNIH imagefCT^^CD^S^rfTofCo 

@2 2i4, GFPit{5-7-^>^«t{i«03SVMC xzGFP&s&mytmmo^^^-f^ 

(in vitro T?<£>ffilIE) o SeV18+GFP/ A Fi& W4SeV18+ a CD28cst/ A F-GFP 
&LLC-MK2mmmOI=3-t:m%k L, ^BffftfCGFP^^fLfS Lfc 0 
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mm*%tf)b-TZ)^W^? ?~ *$m-tZ>o NOGOCD^fp^^ Lt, IN-l (mouse 
IgM k %H) t> tlX -5 w i: i)>h (Brosamle, C. et al. , J. Neurosci. 

20(21), 8061-8068 (2000) m) , r. <£>IN-l£:lgfcLfc^f MSeV^ 

1) 

iN-iwab (Hm^t> 4 L^) mm^*mm^tcsev-<? f-zmm-tz tc.fr, in-i 

(DFabitfe^-(7)^'^^;^IIJfebfc 0 IN-KD single chain Fab %$ft<DiM.^%ZF\ ( 
Accession No. Y08011; Bandtlow, C. et al. , Eur. J. Biochem. 241(2) 468- 
475 (1996)) £76^ His-tagtel&t, NotI fgfgsSB^J^ (SB^IJ 

#-§• : 10) Rtfim : l 1) ^SeV^EISlB^tife^tandem^^-r 

5i 5@a^J^^V^bfc (Ell ; Ifi^iJ#-§- : 9) e ^jte<f£fflLfcoligo DNhO) 
ia^J*3j;t> ? iS^^I2I2(C^L, ^Oiag£[2]3}C^L7c 0 Notlglf jt^^*«6n (6 

2) IN-l (Fab) jj^SeV cDNACDjtfcT-lflSg 
-htB-e^^cL/tNotlRff^^pBluescript II KS (Stratagene, Lajolla, CA) ^ 

#Atfc 0 mfc^m^mE-vtcm, v^h. Eis^-rsNotiKr^ 

^Notl^UKrl-J; <QW<9 ttSU ( P SeV18+) (Hasan, M. K. et al. , J. Gen. 

Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, EMB0 J. 16: 578-587 
t>* Yu, D. et al., 1997, Genes Cells 2: 457-466) %.XfFj&te7-?K^%l ( 
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pSeV18+/AF) (Li, H. -0. et al. , J. Virol. 74(14) 6564-6569 (2000)) (D± 

A^n - Kt^^^ 5 \?(D+18& (Notlgpfi) ^jfAl, 
tb-etx P SeV18+IN-l SeV18+IN-l/AF t Lfc 0 

3 ) SeVfffH (fcmm : SeV18+IN-l) 

^/^(Df^ffj^teKatofeO^^ (Kato, A. et al. , Genes Cells 1, 569-579 
(1996)) K^^XfT^t'o LLC-MK2rM& 5X10 6 cells/dish -Clt^lOOmmCD 
— 24B#^it#^> yyU> (psoralen) tSgt^fl-iSS (365nm) "C20 

PLWUV-VacT7 : Fuerst, T. R. et al. , Proc. Natl. Acad. Sci. USA 83, 8122- 
8126 (1986)) £37 c CT*lH#PM^£i2:;fc (M0I=2) 0 «£Mr ftV ^MEMT* 

Sfc^Lfc^, ^7*5 K pSeV18+IN-l, pGEM/NP, pGEM/P&^pGEM/L (Kato, A. 
et al. , Genes Cells 1, 569-579 (1996)) £ *L tb 1 2 M g, 4/xg, 2|igS:t^ 
4# g/dish<Z>gif"eOpti-MEM 200 (Gibco-BRL, Rockville, MD) iClgit, 
1/zg DNA/5 /x L+g ^ COSuperFect transfection reagent (Qiagen, Bothell, WA) 
£A*tT^U ^itt-C15#IHJ;»1B8L »#HC3% FBS$r^£f0pti-MEM 3mLfCA 
tt N *fflJ^{^^PbTi#*bfCo 5B#ra^#^jfiL?t^^*^VNMEM-e2H]^#b, 
40/z g/mLCO Cytosine i3 -D-arabinofuranoside (AraC : Sigma, St. Louis, M0) 
AXH. 5/xg/raLcDTrypsin (Gibco-BRL, Rockville, MD) tfMEM"C3 0 RS3*£H b 

(P0) 0 

rtLfb<D»2rll|i&U -<l^^h^l mL/dishfofc 1 ? (75 PBS(C^^bfc 0 
iftWfSr 3[Ul&<9MLfc^ fl6£lOBSfccD^tW;i N fttjfB^-f if- h £100m L/egg 
&fc9^flLfc 0 ^tf)^ |g|PL^^^35.5 o C-e3 0^^*bfe (PI) 0 4°CK14~ 

6B#p H ^s#, #^^^[EiitxL. ^shmmmmwi mmm $m*ni<\ v-t^x 

HATg-ttteKatofbO^}* (Kato, A. et al. , Genes Cell 1, 569-579 (1996)) \Z. 
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3=r|RL#well 50^LcD2^«^^iJ^^Mbfc o ^<D50n LJC1%«*I-PBST?^ b 
fc^!7 h y^#iL (^^^W^, Tokyo, Japan) 50juL^?l^U 4°C-e30^K 

(DO^r|R^^HA?Stt^ bT^bfco 1 HAU&1 X 10 6 <7 ^ /W^ bT, 

0i|XbfcPlcD$tm$^ (HMJdmmtStltcm^at) PBS^-C10- 5 St^l0- 6 #D5 
U (HAU^SO^n&^ofc^l^te) #-^^TtfT, fl6£lOBi£cD~<7 h U 

, P3£)|jtJj^£[H]l&U HA?£ttMJ^b/i 0 HAS14cD_h#^«lf^£tK ^/l*-* 

^^«^{c^5bb/c^¥iji(f$nfc 0 \E}u^tc.m%<-m<7>HAmmw. (hau) ^tbs^^ 

bfc Q ^ W ^-11, P4(7)«M-C 2 9 HAU 5X10 8 CIU/mL) £f T ^£nfco 

*1 



t£;|Sf PI P2 P3 P4 

SeV18+IN-l 2 2 2 10 2 8 2 9 (HAU) 



4) SeVfflli)& (Fmte^X&m : SeV18+IN-l/AF) 

r> ^ A^OfftMttLi ^£>$g^ (Li, H. -0. et al. , J. Virology 74. 6564- 
6569 (2000), WOOO/70070) (dt£o T?To fc 0 Fit^^^M £ffif£j&£ 
■frSyt*, FMS^— /^—HBliaSrflJfflUfco y§©t^/W<— «ff^-teCre/loxP 
^^gv'^^SrflJffl LTV^So ySRV^AttCre DNA ijn^fc^r— tffilj: 
t)ae^S*Srfi#»^i"5 £ OfcWmZtlfcT'?*^ KpCALNdLw (Arai, T. et 
al., J. Virol. 72: 1115-1121 (1988)) SrflJJB Lfcfc 0>"C& «!K l«l^7^^ KO 
h7 y^7*>- H-Cre DNA!) = V lf^— if 5 X.T-7V & 4 
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-X (AxCANCre) &r Saito h <D (Saito, I. et al. , Nucl. Acid. Res. 23, 

3816-3821 (1995), Arai, T. et al. , J. Virol. 72, 1115-1121 (1998)) "C^lfe 

7*— h *fflfl&£LLC-MK2/F7 1 tfM AxCANCreT?^3SWg & ZWWtmm, Lt 
l/^»?rLLC-MK2/F7/A^|Bft-t-5^^}--r6 0 

Fit^^^MSeV (SeV18+IN-l/AF) J^T<7) «t 5 LT?To fc 0 

IU^, LLC-MK2M3: 5X10 6 cells/dishT'i£^100mmO v^ — W£«# , 240#^ 

PLWUV-VacT7Sra[ia-Cll*Mi8lfe$*^ (M0I=2) „ *BIJ3S^lfiL?f 
V^MEM-e^5fe?f^bfc^, 7°^^ K pSeV18+IN-l/AF, pGEM/NP, pGEM/P, pGEM/LS. 
t^pGEM/F-HN^r^n-ett^^g, 4/xg, 2 fig, 4 /z g&tM ^ g/dishCOAifcT'Opti-MEM 
fcSSiSL. lug DNA/5 Lfl S cOSuperFect transfection reagent 3:A4xT?.S^ L 
„ ^iat?155>ra*feil^s *^#Jf-3% FBS^r-a-tfOpti-MEM 3mUcA*K SUMSfcS&Ml 
LTj$itfc 0 5^P^^I&L?f^-a-^^V^MEMT'2[Hl^b, 40/zg/mL(D AraC^ 
T>* 7. 5 tt g/mL <D Trypsin £ ■£ if MEM "C Jg * L fc 0 24 B# IB] J# * ^ > 8. 5X10 6 
cells/dish fofc <9 (CLLC-MK2/F7/ A & fig 40 J ug/mL<7) AraC^.1^7. 5 ^ g/mLO 
Trypsin^r^tfMEM-CHi- 2 BrBl37 0 C-eJ§#L7^o ^tb 6 <D ffllj&£:l§] HX U 
h&2mL/dishfefc?)<D Opti-MEM^iH^ $C£§Bi$?£: 3 |hI$5 >9 LTPO lysate 
^iiLfco — JjT\ LLC-MK2/F7/A£24 welly^— h IJ(^3y7;ny 
h(DB#^32°C^^b 1 0P^t«bfc&fflJ&£*ML7c o CcDMKlSeV18+IN-l/AF 
CDPO lysate ^ #200 AiL/wellT? h^>77m^ 40 n g/mUD AraC&O* 

7. 5Aig/nlLC7)Trypsin^^^J^lm^^^^V^MEM^ffl^32 0 C-I?t•&*bfCo PI JgH-h 
?f ^ffiV^TP2J^|# s 6 well^V— b«V^cLLC-MK2/F7/AM£/f^T, [^#0 

HA^t£iClT^^^cDit^«fSLfc<>: ^5, Pmi^^f-^T'/l-THA^tt^-b 
#^^f,^fc 0 te N P3O40 (P3d4) -C2.7 X10 7 CIU/mLTfeo 
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5 ) RT-PCRt-I £&2_d A^Zi / fJJ^ <D$£M 

IkSM (SeV18+IN-l) <Dty J /V^y&ffi. (P2 sample) frh CO r> ^ RNA CD tHHX 
fi, QIAGEN QIAamp Viral RNA Mini Kit (QIAGEN, Bothell, WA) Srfljffl LTiTl^ 
% RT-PCRfil stepl?Super Script One-Step RT-PCR with Platinum Taq Kit ( 
Gibco-BRL, Rockville, MD) Srfljffl LT?To fc 0 RT-PCRJ3:, SYN80F12/ SYN80R1CQ 

fls«nB£*u r>^/^^a'^KT•±(clIN-l(D31^K^ t -^^«tbTV^6r 

(@4/^M) 0 

FaHS^^cS* (SeV18+IN-l/AF) Klo^Tfcl^S^feT'fTofco PZteW^ 
^£/B<^T, y P: 7 4-^— tis SYN80F12/SYN80Rlc7)Jia^^^T* : fTofCo ^(DWi 

6) Sey^fja^£i^a^±^6g^M^IM 

IN-ltiU mouse IgMcD k Ml:'£> 5 fc£>, M fi^^CDfiifg^teWestern blotting<7> 
2 2fe^tft:"C & HRP-cojugated anti-mouse IgG+IgM (Goat F(ab' )2 Anti-Mouse 
IgG+IgM (AM14074) : BioSource International) 2r{£ffl Lfc Western blotting X* 

6 well plate-econfluent{C^ofcLLC-MK2(CMOI 5T?SeV18+IN-l^ SeV18- 
IN-l/AF SrlBifebfeo iS^2 0^^lMi4 0^(-^±?f^[lIiCiL, -^<D1^^ 
/KCO^ttt^ PAGE prep Protein Clean-Up and Enrichment Kit (Pierce) Sr^lJ 
fflLT«*i<t^M^^I^5fe^tTofc 0 ^r^7'nyhn-;KNC)tLT, GFPit 

±mtmm^mmi^T^94 Lfc 0 300MLcD:tg#±tt£^gb40AzLcDSDS-sample 
£ LTIIllfcL^^CDlOML/lane^T^-i" LTl^o #S*&|2I 5 fc** Lfcas* 
lMfc&#-C*&47 kDa, J§5c^#T^30 kda<D/<ls K#&ffl $ *lfc 0 757 l&Sfi^'J 
^^^®$n-5^*ttH^24.0 kDa, Li^23.4 kDaT*fc5 0 K'ffc&f+'CfiHlg 
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m £ 5 t mm £ ti. Fab»/& $ nx v^r^ tmm £ ntc Q 

LmiMM 2 ] IN-litfc^fcSeVtfMn vitrotC&tt Zmf&Wift 
5 (Chen, M.S. et al. , Nature 403, 434-439 (2000)) 0 ^Z.X\ IN-lOFabit 

H^£-atf^Mtti±}^£q-pooliP?U\ ^(DmMJj •fef^Spillmann^^^^L.TV^ 

(Spillmann, A. A. et al. , J. Biol. Chem. 273, 19283-19293 (1998)) 
«oTfjofc 0 h 3fc£ ^Wft^ttiU 1.5mgCDq-pool£#/c 0 IN-1 

S C>i?iffi{i Chen Spillmann h (D^m (Chen, M.S. et al. , Nature 403, 
434-439 (2000), Spillmann, A. A. et al. , J. Biol. Chem. 273, 19283-19293 
(1998)) fc££o7c 0 M^LTtt2S©^^IfflL, t V *3&*t^ffl«f; ( 
NIH-3T3) <Dfc&<9t7V hffeVl&mWmW (DRG: Dorsal Root Ganglion) 

mmm^rtzm&mmxtmvtio 

NIH-3T3£*IJ/B \,KMm<Dtzmz.^ q-pool£lfr30/x g/cm 2 tBii <b /il. «fc 5 J- 

PBSid»?L96 well^^W- hid»#> 37°C-e2H#PB t H Vdr^-<— h U7c 0 
PBS(CT2[I]^#MJi£:tg*iC'f£ffl b7c„ q-pool^SLfc (j&WSq-pool-e&LS 
LT^l^) 96 well platefclxlO 3 cells/well(D#J^lMl-3T3«£«i# % 10% 
FBS £ tf D-MEMig*fe £ m V ^ T & IPS £6 L 7c „ mm Mtel B tfc * f * — "C 

f^Alamar Blue (BI0SOURCE International Inc. : California, USA) £rfljffl L-fc 

o q-poolMSSrb-C^&v^w— hT-ig*Lfc#IBJI&}3\ ^t> 

^SttUt^jNBll&^^SrbTV^S^, q-pool^a^bfc^V- h-e^*L7c# 
£\ #^<0ttJSaS#< JL&tLfc 16(B)) 0 3^ h D— /MDSeV^** — T'feS 
GFPite^F-^^^LfeSeV^^ ^— (SeV18+GFP) ^rq-pool^Jg b/c^HS}-^^ bfc 
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m&h, mm\^?m<DMm&&<fLbfttz.ft 03 6(c)) , w-nttef-zmm^ti 

SeV^^ — (SeV18+INl) £q-pool^3S Lfc&PBJl&M^ \^tlt%^^fc$o\,^Xn, 

m^(Dh(D^p^<mmm^mmmm(oh(D^<^hKtL (ih6(e)) „ w\*> 

pool-ecD^S^^f otV^iV^W- K ^tMS^^Oq-poolT'^a^LTc^t- 

h£fflV^c*§'£\ SeV18+INl£i^MOIT*«jL£:0# (M0I=3, 10, 30) <D^ NIH-3T3 

©li«[S:«i1Wi-5Sft*^«l*$ttfc (H7(A)-(C)) o ^M^(-*5V^T«}C0J 
ka>&^«^$£3g£*LftV^cDT% «IJja««F-Ctt/i:<«l«[«iffiy*s««$tLTV^5i: 

i^i5»^(7)q-pooi-e^abfc#^-^«m^^n^^o/c (13 7(d)) o m-h, ^<om 

^f±IN-l©?3H4Srq-pool3JS|a*Ufcr £ mfc t) > IN-l^Sq-pool<7)SttSrPfl^-r5 

J^»-CW« bfCo r , ^Tq-pool £,^25 ju g/cm 2 ft ^ t ft 6 cfc 5 KPBSKl 

^r|RL24 wellCOtype I collagen-coatedtg^^l/— h {WrVJlfy^, =PH) 
Cttl, 37°C-C2B#P H 1-r >^^-<- h Lfc 0 PBS^-C2tUi5fe^mt§#{C^ L 

&«9t±JU ^^^100 ng/mlitltO^MfiESH^f- (NGF : Nerve Growth Factor. 
Serotec Ltd, U.K.) RU10% FBSSr'g'tfD-MEMJgfife-Cexplant culture^rfTo fc Q 
tg*^^24H#^^^CSeV18+GFP^V^(iSeV18+INl?rlxl0 5 CIU/500 » L/wellT^^ b 
fc 0 iRlfe36I^M«t^«»«fcT"e^lfi«*S:fi l ofc 0 q-pooKDMa^rb^^^l/- 
M^V^Ttt, h a— y^SeVT^foSSeV18+GFPig^ffl^^*DV^T^®#M/i s ^ 

fettfcjis (0 8(A)) , q-pool^S^r^To tnzfi — M£*5lvTf3\ t¥1R\z.Vtfrte$Z 
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mmrnvfi^mztitefr^tc ms(o) 0 ms(B) ®8(d) izntn^th 

m 8 (A) RTf HI 8(C) ^*5ftSSeV18+GFP^c7)m^^ti*^^*-t-fcfe{Cl, m 
W^io(t-5GFPm^*^MIEL-CV^5o -^-> q-poomm^n^tz^U— biz. 

8(E),(F)) 0 IlJ-b, ^j^S<£>#L&7^'b q-pool^£5#M«<^jgiiMP.i. 

m^^nm-r^w-KDmm^mm^^ s e v-<^ ^-^«cj1^*^oin-i^^ 
mMM3] s<?f—mm$m&Rxf< ^it^fniiiiiwtfewin vivo 

^ * ^^s^ii j; § iwi & o gfpjUs^- &^r-r 5 ^«s e v-< * * — 

(SeV18+GFP : 5xl0 6 GFP-CIU/5 » L) ^VMSFitte^^^MSeV^:?* — ( 
SeV18+GFP/AF : 5xl0 6 GFP-CIU/5 m L) j£ffe*WII&WB 

(GFP) |g^^^4<?5Wffi{-^{-3gL-CV^5^#X.btL6 0 
bfc (19). 

r. <DGFP^}fecDM^ SeVfc £ 53§^<£>Kinetics3r5&i;#J{cSl!fc LTV^/^ 
SeV18+Luci : Yonemitsu, Y. et al. , Nat. Biotech. 18, 970-973 (2000)) [do 
ttO^-fb^fettSrtSrflWBLfc (EI 10 (A)) 0 JF^f*)Lucif erased 6 
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s S^mie @^(5i:A/^— ^7-fy^;H-^5r ££rtftMbfc: (El 

10(B)) „ r©^, (SeV18+GFP) £&^bfcjlifc 

£IHB#^Tl\ GFP^ftcD^Ht^fb&fl-^ GFPltftcWJt (HI 1 1(A)) frt>s 
SHfe&LSty 7 b Adobe Photoshop (Adobe Systems Incorporated, CA, USA) {ZLX 
SSr-fe^Cft&ttttl bfc#, IMIfV 7 hNIH image (National Institute of 
Health, USA) iCT^ft&It^Jt* (HI 1 1(B)) £?Tofc 0 LuciferaseEH*^ b 
jfcfcfc&B^M: (Ell 0(B)) t^^^^^fe^SBt^k (Hll 1(B)) 
Wm^V^BB^^tLfco SIJ*>, GFP^>fe(D^k{iLuciferase^ttO^>fk^m<- 

£*tfC Q 

SeV18+GFP/AF (5xl0 6 GFP-CIU/5 /* L) £r&4-U 3£3l£?ifB bfc^fcl, 
R##j<Sri*S>bT\ ^^5^^<D|p|CSeV18+GFP/AF (5xl0 6 GFP-CIU/5 /z L) 

b> ^m^*M^gi-</c (1112(A)) 0 *fc, ^^tGFPi^iSS^M; 

bT^bfc (Ell 2(B)) „ 3&S:pWH«3fel0&, S^B^T'fettf^ &S^-C 

#s Ji5Jfe62B«l!:flt*»fcjRiteiSflB»$tt*:o ^ttb^^^ov^Ttt, SeV<** 
M-T § fc: m v ^Htfc^ & o X v ^ 5 £ % x. b ttfc 0 

SeV18+ GFP/AF (5xl0 6 CIU/5 ix L) £&-$-U ^2 B ^M^SrSOfifc U 
Jt^ffr&U ^^^«TGFP^^^«^-t-§ t t hK, mFPtftfc (Molecular 
Probes Inc., Eugene OR, USA) X%k&l<tc 0 GFP^)fe t W^?^KW-X (D^^M^^ 
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mt£^tc<DnmBi(D®imx*&^tz. (013) 0 m.<Dmw-(D%^%m.xmM\^tz.t 
m-wjmmm (114(A)) , ^urm^m^Mfc mi 4(b)) , mm?.^ 
n& (014(c)) m^mmmmztv. m^R^^'W^mmt^^ti 

[»J4] #LCD28#Cft: UCD28) jtte^&^Si LfcSeV-<^ ^ -<Df|fS$ 
TmJ&<Dfemktef!iWMm®ffo(DM\C class II (fo5 V^ficlassl)/^^^"^^ K 

w.&f£tTmmi'-te-7?—<DRfo (m->y-j-^) Rucmo(cD8® bcmsm^mm 

MWlft^^Rlfc (^2v/^/Kcostimulatory signal)) iC£l9£C, ^(DWfe'fe. 
ftLfcT£ffljfe«CD80(CD86) £CTLA4lgcD^f|«*£W "J^^H^^JSK: £ <0 m&4t £ 
tlZ> 0 w tLib cost imulatory signal^^n -y $ -f- Z> r. t K £ <9 Mf#Xf& : j&%^fr 

costimulatory signal Mitfc^- ^K^T £ jft^itfc^ife^ * -Sr^^T S 

o cD28(c^-r sfetfrf' i o x nm^mt & mm-r srtiat) ^sn;^ sr^e 

i-Sfefe, i£Ra)28lC^5— ^dBtftflc UCD28) 3ft^Sr*fEUfcF3t^f-^^ 
MSeV-<^- (#feJ#M) (DMm*ft^fc a 
1) 

a CD28atfs^ L feSeV-< ^ - £ tHiH" 5 , 3 KJMk^©^/* & M 

JStfCo Grosse-Hovest, L. b <D fg^ LTV ^ 5 a CD285!'|£^-gE?IJ (DDB J database 
SYN507107 ) \zm<5£* a CD28 (LV^t^HV^O— ^tfCft) ^it^BB^JOM 
«|{!:XbaI site*K*fr^*fiSrfTV\ ^co^Xbal^rK- 43) 
8<T>T'^SYN205-13i:^ o j^<Z)#6^SteXbalME<b Lfc 0 a CD28T ^ / ^IB^J 
(i@a^"J#-^- : 44 td^ Lfc) £ pBluescript II SK+ ^< ^ — \Z. % A L fc ( 
P Bluescript/aCD28) „ ^^t^ffi L/toligo DNA<^iB^J*5«t ^^Sr^Tt^ b 
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— *\ mouse antibody k L chains >\"<-f*f- K (BB3?IJ## : 46) £SeV<D 
EISlE?U£CD|8JfcXbaI siteSr^TL, ^OMS^CNhel/Notl site3rt£ttfcDNABfrK-£: 
l^iLt ^CDDNA|lr>T-60NheI site £pGEM-4Z^ ^ — (Promega) (DXbal site^r 
7>f^-Vgy§*fc*ts'h^^?K ( P GEM-4Zcst) SrflHgbfc (ga?U#^- 
: 45, EISga^lJ^^tfNotliffJt^^^bfc) 0 pBluescript/ a CD28(D a CD28if{K^- 
^Mbal^rJfSrpGEM^Zcst^^ — OXbal site^AU _h§3 v'^-7-/^-<? 0 ^- 
K£SeV<£>EISi^?lJ£ ; fir-f-■5 aCD28ilfc^- ( a CD28cstitfe^) SrflMUbfco --"C 
#bn-5aCD28cstit^^^tpNotI®fJt^>^«6<D{^ (6n) 

^2 -g-J&fC^Bbfcoligo DNAWlB^iJjoJ:t>^^ 



SYN205F01 (gS?'J#-^ : 47) 

TCTAGAGACATCGAGCTCACTCAGTCTCCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGAGCCACCATCT 
SYN205F02 (IE?lJ#-5§- : 48) 

AGGGCAGAGAGCCACCATCTCCTGCAGAGCCAGTGAGAGTGTTGAATATTATGTCACAAGTTTAATGCAG 
SYN205F03 (@E^J#-5y : 49) 

ATGTCACAAGTTTAATGCAGTGGTACCAGCAGAAGCCAGGACAGCCACCCAAACTCCTCATCTTTGCTGC 
SYN205F04 (gS^J#-5§- : 50) 

CCTTACACGTTCGGAGGGGGGACCAAGCTGGAAATAAAACGGGGAGGCGGCGGTTCTGGCGGTGGCGGAT 
SYN205F05 (BB?iJ#-5§- : 5l) 

CGGTTCTGGCGGTGGCGGATCAGGTGGCGGAGGCTCGCAGGTGAAACTGCAGCAGTCTGGACCTGGCCTG 
SYN205F06 (BB?IJ#-^- : 52) 

AGCAGTCTGGACCTGGCCTGGTGACGCCCTCACAGAGCCTGTCCATCACTTGTACTGTCTCTGGGTTTTC 
SYN205F07 (gB^lJ#-S§- : 53) 

GACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCAAGCTGATGACACAGCCGTGTATTACT 
SYN205F08 (gB^lJ#^- : 54) 
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TGACACAGCCGTGTATTACTGTGCCAGAGATAAGGGATACTCCTATTACTATTCTATGGACTACTGGGGC 
SYN205R01 (ga?IJ#-^- : 55) 

TCTAGACGAGGAGACAGTGACCGTGGTCCCTTGGCCCCAGTAGTCCATAGAAT 
SYN205R02 (gB?lJ#-5§- : 56) 

ACTTGGCTCTTGGAGTTGTCTTTGCTGATGCTCTTTCTGGACATGAGAGCCGAATTATAATTCGTGCCTC 
SYN205R03 (gB?lJ#-S§- : 57) 

CGAATTATAATTCGTGCCTCCACCAGCCCATATTACTCCCAGCCACTCCAGTCCCTGTCCTGGAGACTGG 
SYN205R04 (IS?IJ#-*§- : 58) 

GTCCCTGTCCTGGAGACTGGCGAACCCAGTGAACACCATAGTCGCTTAATGAAAACCCAGAGACAGTACA 
SYN205R05 (gB^!l## : 59) 

CCCCCTCCGAACGTGTAAGGAACCTTCCTACTTTGCTGACAGAAATACATTGCAACATCATCCTCGTCCA 
SYN205R06 (gB?lJ#-5§- : 60) 

TGCAACATCATCCTCGTCCACAGGATGGATGTTGAGGCTGAAGTTTGTCCCAGACCCACTGCCACTAAAC 
SYN205R07 (gB?lJ#-^ : 61) 

CAGACCCACTGCCACTAAACCTGGCAGGGACCCCAGATTCTACGTTGGATGCAGCAAAGATGAGGAGTTT 



2) aCD28}#*cF3tfc^^^MSeV cDNA (pSeV18+ a CD28cst/ A F-GFP) <7)Jtfe-7-fll 

NotlirJtM 1 ? WU green fluorescent protein (GFP) &J£<fi LfcFjfrlS^f-^ffc 
^SeV cDNA (pSeV18+/ A F-GFP ) (Li, H. -0. et al. , J. Virol. 74(14) 6564- 
6569 (2000)) <D+18i±L (NotlgMfc) ^jfAL, pSeV18+ a CD28cst/ A F-GFP US 

3) aCD28^<feFil^T-^:^MSeV (SeV18+ a CD28cst/ A F-GFP) ©fflHtfc 
^-T/P^<7)Sfl|fifettLi P>^>fli# (Li, H.-0. et al. , J. Virology 74. 6564- 
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6569 (2000), WO00/7007O) KtfcoTff ofc„ FiHS^^M tV* SrHflWc £ 
-£5fc#>. FIS(D^/Wn- 7»<Sr*lJffl Lfc 0 S^/^-Mf^l-teCre/loxP 
Hm^^^'7 t ^SrflJfflbTV>So MittV^AttCre DNA ya^l^t- iffcj; 
Oit^SlfeSrlS^m-raJ; 5{-^H-$tbfc^7^^ FpCALNdLw (Arai, T. et 
al. , J. Virol. 72: 1115-1121 (1988)) Srfljffl Lfc<b ©"Cfc 0 s F<£> 
h7^7t- H-Cre DNA D 3 ^ t^— if &&&& 5IE^X.7fV «7-f /l" 
* (AxCANCre) £ Saito b (Djofe (Saito, I. et al. , Nucl. Acid. Res. 23, 
3816-3821 (1995), Arai, T. et al. , J. Virol. 72, 1115-1121 (1998)) -Cl&ffe 
£i£T*f Ait^£3§91£i2:7Co SeV-FS 6 <£>4§-£\ Fitfc^-Sr^-TS ID h 7 V* 
7^— vy h«£LLC-MK2/F7£fE*tU AxCANCre t?»|*«FS 6 SrEMSBB^ Lt 
V ^ S ftHJft £LLC-MK2/F7/A t iBf^ 6 r. £ Mi" § 0 

SeV18+aCD28cst/ AF-GFP»S*^tt. 1^T<7) £ 0 K Lt ?To £:„ IU*> X LLC- 
MK23NBjaSr 5 X 10 6 cells/dish -CH^lOOmmtf) ^ — ^ 24B#^1#*#. 

PLWUV-VacT7Sr^?ft-eil^rajRife$-ti:fc (M0I=2) „ ftV^MEM-Cift 
^7^ ^ FpSeV18+aCD28cst/AF-GFP, pGEM/NP, pGEM/P, pGEM/L&O* 
pGEM/F-HN^^"tb^tLl2/zg, 4 jug, 2 jug, 4ju g&tW^ g/dish^SJfCOpti-MEM^ 
M^jL, ljug DNA/5 ju Lfg ^ COSuperFect transfection reagent^ AtlT^i^ 
M.T*15#frog^ S/^-Wf-3% FBS^^tfOpti-MEM 3 mU^Atl. SNM&teS&JPU 
TJ#*tLfco 5B#^i##^lfiL?t^-a*^V^MEMT:-2|ll^b, 40jug/mLcD AraC&O* 
7.5/j g/mL(DTrypsin^'atfMEM-ei^* Lfc 0 24B3TO&*?£. 8. 5 X 10 6 cells/dish 
fofc <0 (C1LLC-MK2/F7/ ASrfiJl U 40 ju g/mL© AraC&l*7. 5 ju g/mL^TrypsinSr'a 

tfHEM-eJEtJ: 2 B M37*c-ei*ffl bfc 0 n ti h <e> awns* [mix ^w.yh£r2 

mL/dishfefc t) <D Opti-MEMMj&iB, WfeiMS?* 3 [H& 0 UTP0 lysate£I« 
bfeo -^T% LLC-MK2/F7/A&24 well:/ h , JSJ3f =* i/^/Kx;/ <Z>B# 

(d32°Cl^Ll Bf^iLttt^ifLfco r<Z)M{-SeV18+aCD28cst/AF- 
GFPOP0 lysate^r^-200 /z L/wellT? h 7 7i^">3VU 40 jl* g/mLO AraCR 
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m.5Mg/mL(7)Trypsin^'^^IftLtt^-a*^V^MEM^fflV^32 0 CT^#bfe 0 PI Jg* 
±m £fflV^-CP2^|S§ s 6 well^U— Mc«W;:LLC-M2/F7/A£fflJJ££J^-r, IHtl 

P3CQ5 0 @ COfW (P3d5) (D^-fyV^^ffifiTXlO 6 CIU/mL-efcofc 0 
4 ) RT-PCRiC tf>fitfg 

Fit^^-^^MSeV-efc-5SeV18+aCD28cst/AF-GFPC>'>-r/l-^^^ (P3 sample 
) /^bO^-f/l^RNA^IUiCm, QIAGEN QIAamp Viral RNA Mini Kit (QIAGEN, 
Bothell, WA) %%HfflVX y tt\s\ RT-PCRttl stepTrSuper Script One-Step RT-PCR 
with Platinum Taq Kit (Gibco-BRL, Rockville, MD) %:%\M Lttf o fc a RT-PCR 
F6 (5' -ACAAGAGAAAAAACATGTATGG-3' ) /R199 (5' -GATAACAGCACCTCCTCCCGACT- 
3') (^n-^tLia^J*-^ : 62*5J:^63) <DU^^^Zfv4 Mt Ltfffi 

6 well plate-econfluent(C^ofcLLC-MK2(CMOI IT? SeV18+ a CD28cst/ AF-GFP 
SrfflKSfeU I&L?t?r^*^V^MEMJ§ifelml^^PLT37 0 C (5% C0 2 #?£T) "C«* b 
fc 0 «10#(CMEM*M£3:mU 4 0 &teJ#*_bilt£:[IIl|X tt^i: bfc Q * 

- (SeV18+GFP/ A F) £I^#:#T;«& LT, ig*_hm£®I& bfc 0 WWW:, PAGE 
prep Protein Clean-Up and Enrichment Kit (Pierce) 3rJH/"»~C, 300 /z L(Di## 
-Hi£40M U-itftiU rtt^rSDS PAGEm^&tb/B £ LTWestern blotting 

Ji5/zL/lane"CT7 P 7^ — Coomassie Brilliant Blue (CBB) Ife&tdW: 

, P^O^-^600/zLO^#±^^40mL(CMU, ^tb^lO/iL/laneT'T^^^ 
LtKt^ftofc 0 Western blotting <D ^ £ti /B O #l Anti-mouse Ig, 

horseradish peroxidase linkedwhole antibody (from sheep) ( Amersham 
Bioscience) Lfc 0 |g*^[U 1 8 d^To ^29 kDatf)^ V K#tfctti £ *t, 
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*^U/c^CCD28fei^ (aCD28cst) itfe^MFil^T-^^SeV (SeV18+ a 
CD28cst/AF-GFP) <D4$igl¥flG<D— HI t U"C, in vivoi-:£tt 53§m^ittt3rl¥{ffi 

^MSeV (SeV18+GFP/ A F) £ 3 >- h P — /V £ LT^j&tt^H&SSk^Co *fc^<D 
^U]ffl^ttaCD28cst^e(7)|g^«^V^ (#M?i-4>&V^) 0>l$»l 

CTLA4-IgS6ff£, SeVg^BKS^Lfc^fcMLfc,, CTLA4-IgS e»ttrfJ|R 
ZtlX&Q (Ancell Corporation) <£ffl"5T^t?*>5iS, ^HJtegES-^^iXT^ 
5t©t«f©*StIiLfct©^f ffitfc (Iwasaki, N. et al. , 
Transplantation 73(3) 334-340 (2002); Harada, H. et al. , Urol. Res. 28(1) 
69-74 (2000); Iwasaki, N. et al. , Transplantation 73(3) 334-340 (2002); 
Glysing- Jensen, T. et al. , Transplantation 64(12) 1641-1645 (1997)) „ 

mm$m<D& fates mmm 3 \c^\^t^^^%^^-K^^mmm^xn^t^ 

\zx<o. m— mt£*mmvxmtif&)\z.seV'<? a^^s^ (gfp) 

itftittroffiii^ficitTi^o GFPjt^^icFit^^^sy 

SeV^^ — (SeV18+GFP/ A F : 5xl0 6 CIU/5juL) J^fiGFPiUS^ t t t(ClfetCD28 
jTCffot^f- LT V ^ Fitfe^-^MSeV^ ^ * — (SeV18+ a CD28cst/ A F-GFP 
: 5xl0 6 CIU/5/iL) Sr^^^^td^L, S«FW^GFPSa«)»SS:«lR L7c 0 
Mid, MS-^^-SBO-^^^^tt, SeVl8ltell^W«X'CflOI^KI«j!:, CTLA4-Ig 
mg/body-CJttiertHlK-^b^ (-etV-enn=2) „ ffiMUMHT- 
#Jffl«rBWfc LfcffiftSte-?- (r. a CD28cst) SrflPftU^tSeV^^ *~ ^ 

in vivo-et>J8Jfei-5^a:*SfllB*tLfc (Ull 9) 0 SeV18+GFP/AF£«GFP|§§|* 
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KnasjLbatstfs, ^<D&\d\,^xteWi&-fZ) 0 wmm^mi^xn, sevis+a 

CD28cst/ AF-GFPK4-i¥T?, b*i JSU^.tfc^GFPS & ©«S«f»iS* 

f££*Lfc 0 SeV18+GFP/AFlS#p-e^, 0 « T'teW £>J&>ftGFP3Sma s 

COiC^fL-C, SeV18+aCD28cst/AF-GFP$:-^i¥-ete, ^CD^^^^t^^ bJtt^** 
-CfetJs S-^6B^-et5GFP®eo^^«^$ttfc ([HI 9) o SeVJ&Sfe^ B<£> 
CTLA4-IgSeK«>S^mt>tto# «9 ££*Lfc„ CTLA4-Ig^ 5 CI £ 
J; t) x SeV18+GFP/ A FtS:#i^ SeV18+ a CD28cst/ A F-GFP&-^l¥ t h fi % 

$L<DmWm^£tl, S(dSeV18+aCD28cst/AF-GFP^#l¥t-^V^Tf*. «J*6 0 

^xhitmmn^^ 'o ti^rcGFPm&^^mm^ntc m2o) 0 gfp&ko 

^Mfrb, Eft&iy7 h Adobe Photoshop (Adobe Systems Incorporated, CA, 
USA) iCTifef )tl:ttaitfci, Si^fflf y ^ hNIH image (National 
Institute of Health, USA) HttJfeaiSS:5tl^tfcSf *i 2 1 H^tfco 

aCD28cstjt^^^*fe-rS^ t K«fc5SeV#*jafr^y-fc#3e (^ (D^ftGFP) 
$^E*bT^6o SeV-<^^-cD^fclt-e{«^<7)^-(D^#(^>^ 

SeV18+aCD28cst/AF-GFP^#i¥(CjoV^T, SeV18+GFP/ AF&-^1¥ «fc 0 tGFP^S 
(D&yttfmfrotz.^ tfCOVvC, UTin vitroCO%kT°mm&ff^tl 0 LLC-MK2&B0& 
(^SeV18+GFP/ A Fj^V ^2SeV18+ a CD28cst/ A F-GFP3rM0I=5-CJ82fe U MBf W f£^3fc 
SH«W»T-CGFPSe©*^«r«*Ufc (HI 2 2) 0 lS^16B#TO^teSeV18+GFP/ A 
FJK^*81Jia-ettGFPdS<aSl £ tLS <£>f-*f It, SeV18+ a CD28cst/ A F-GFP^&M-C 
H:«ift$iX**>ofc 0 SeV18+aCD28cst/AF-GFP!S»fl£-efi > ^24B#^^[^ 
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3gmLfcGFPSa<^1ibfc^iS£;a5 fc©©, SeV18+GFP/ AF^|fe» J; «9 

cD^lMCO^T, JM^jHr^ftl ^ *VT V ^3 (Glazier, K. et al. , J. Virol. 21 
(3), 863-871 (1977); Homann, H. E. et al. , Virology 177 (1), 131-140 
(1990)) o m~h. RNA polymerase(?DrestartSb^S?aS< >fcV>fcJ6J31 % ? V J*<D2>' ifib 

\z.mmvtcmfc^mb*&*iLm$m< , 5*«©t><D»3:^#m*rai£<fc3o 

fc^^ftr&J^O^If'i' ^a s ^$*l/"CV N 5 (Tokusumi, T. et al. , Virus Res 86, 
33-38 (2002)) 0 4"H]^|±S }<lfljffl LTl^GFPii'fzsT-fi, SeV18+GFP/ AF~C{i3' iffi 
^ SeV18+aCD28cst/AF-GFP-T?«^^bTV^F5t^T-^fiM^^ttbTio'9 , 
GFP®ei(*SeV18+GFP/AF-eift < , SeV18+ a CD28cst/ A F-GFP-CJ3:fH*j-#){£<g; < ft 

&ttJ®e (GFP) ©^SeV18+aCD28cst/AF-GFPiS^*|Blia-e^/«t< >teoTV^5^# 
*lib*L-5 0 l^_h(D^<t^#lt-r?.^, Jf^S-^^&^T. SeV18+aCD28cst/A 

F-GFPS-^-i* -ess® b<Dmfc*mu<DMMtz.m Lt, HI^-teGFP 



WO 03/102183 



68 



PCT/JP03/07005 



o 

^yy- Q 

# y^-y^- k&=i— Ktrv^s, ff^i (ci|5«(d^7 y y y-f/i^^y y— 

o 

-<yy- Q 

wtjjtts 6 ^mm<D y 4 y y — o 

1 2. ^-yy^vMSit:^^ CD28, CD80, CD86, LFA-1, ICAM-1 (CD54) „ PD-1 
, is&Tfi ICOS ^P)*5»J:!)I^$n5^*)5, ti**Kl 1 {cf3«c(Z)-<y 
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17. fiiI©M*fet^ot, IM«^{ifcff*il7^f2«c^-<^^-^ 
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gcggccgccgtacggccATGAAAMGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTT 
TCGCTACCGTAGCGCAGGCCGAAGTTAAACTGCATGAGTCAGGGCCTGGGCTGGTAAGGC 
CTGGGACTTCAGTGAAGATATCCTGCAAGGCTTCTGGCTACACCTTCACTAACTACTGGC 
TAGGTTGGGTAAAGCAGAGGCCTGGACATGGACTTGAGTGGATTGGAGATATTTACCCTG 
GAGGTGGTTATACTAACTACAATGAGAAGTTCAAGGGCAAGGCCACACTGACTGCAGACA 
CATCCTCCAGCACTGCCTACATGCAGCTCAGTAGCCTGACATCTGAGGACTCTGCTGTCT 
ATTTCTGTGCAAGATTTTACTACGGTAGTAGCTACTGGTACTTCGATGTCTGGGGCCAAG 
GCACCACGGTCACCGTCTCCTCAGCAAAGACCACTCCTCCGTCTGTTTACCCTCTGGCTC 
CTGGTTCTGCGGCTCAGACTAACTCTATGGTGACTCTGGGATGCCTGGTCAAGGGCTATT 
TCCCTGAGCCAGTGACAGTGACCTGGAACTCTGGATCCCTGTCCAGCGGTGTGCACACCT 
TCCCAGCTGTCCTGCAATCTGACCTCTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCA 
GCACCTGGCCCAGCGAGACCGTCACCTGCAACGTTGCCCACCCGGCTTCTAGCACCAAAG 
TTGACMGAAAATCGTACCGCGCGACTGCTAAccqtaq taaqaaaaa ct taqqqtqaaag 
ttcatcgcggccgtacggccATGAAACAAAGCACTATTGCACTGGCACTCTTACCGTTAC 
TGTTTACCCCTGTGACAAAAGCCGACATCGAGCTCACCCAGTCTCCAGCAATCATGGCTG 
CATCTGTGGGAGAAACTGTCACCATCACATGTGGAGCAAGTGAGAATATTTACGGTGCTT 
TAAATTGGTATCAGCGGAAACAGGGAAAATCTCCTCAGCTCCTGATCTATGGTGCAACCA 
ACTTGGCAGATGGCATGTCATCGAGGTTCAGTGGCAGTGGATCTGGTAGACAGTATTCTC 
TCAAGATCAGTAGCCTGCATCCTGACGATGTTGCAACGTATTACTGTCAAAATGTGTTM 
GTACTCCTCGGACGTTCGGAGCTGGGACCAAGCTCGAGCTGAAGCGCGCTGATGCTGCAC 
CGACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTCG 
TGTGCTTCTTGAACAACTTCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCA 
GTGAACGACAAAATGGCGTCCTGAACAGTTGGACTGATCAGGACAGCAAAGACAGCACCT 
ACAGCATGAGCAGCACCCTCACGTTGACCAAGGACGAGTATGAACGACATAACAGCTATA 
CCTGTGAGGCCACTCACAAGACATCAACTTCACCCATTGTCAAGAGCTTCAACAGGAATG 
AGTGTTAGtccqtaq taaqaaaaa ct taqqqtqaaaq ttcatqcqqccqc 
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(kDa) 
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SeV 18+ GFP SeV 18+ GFP/AF 
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M 1 2 M 1 2 




1 : SeV1 8+ a CD28cst/ A F-GFPi£^_t>f 
2: SeV/ A F(GFP)i$#_t>t 
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SEQUENCE LISTING 

<110> DNAVEC RESEARCH INC. 

<120> Antibody-encoding paramyxovirus vectors and their use 

<130> D3-A0203P 

<150> JP 2002-161964 

<151> 2002-06-03 

<160> 63 

<170> Patentln version 3. 1 

<210> 1 

<211> 10 

<212> DNA 

<213> Sendai virus 

<400> 1 

ctttcaccct 10 



<210> 2 
<211> 15 



WO 03/102183 



2/45 



PCT/JP03/07005 



<212> DNA 

<213> Sendai virus 

<400> 2 

tttttcttac tacgg 15 

<210> 3 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> Spacer sequence 

<400> 3 

cggccgcaga tcttcacg 18 

<210> 4 

<211> 18 

<212> DNA 

<213> Artificial 



<220> 

<223> an spacer sequence 
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<400> 4 

atgcatgccg gcagatga 18 

<210> 5 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for araplifing Sendai virus genome fragment 

<400> 5 

gttgagtact gcaagagc 18 

<210> 6 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 



<400> 6 
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tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 42 

<210> 7 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 

<400> 7 

atgcatgccg gcagatga 18 

<210> 8 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 



<400> 8 

tgggtgaatg agagaatcag c 



21 
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<210> 9 

<211> 1550 

<212> DNA 

<213> Artificial 

<220> 

<223> a gene framgment encoding V regions of antibody IN-1 
<220> 

<221> CDS 

<222> (18).. (749) 

<223> 

<220> 

<221> CDS 

<222> (801).. (1505) 

<223> 

<400> 9 

gcggccgccg tacggcc atg aaa aag aca get ate gcg att gca gtg gca 50 

Met Lys Lys Thr Ala He Ala He Ala Val Ala 
1 5 10 

ctg get ggt ttc get ace gta gcg cag gec gaa gtt aaa ctg cat gag 98 
Leu Ala Gly Phe Ala Thr Val Ala Gin Ala Glu Val Lys Leu His Glu 
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15 20 25 

tea ggg cct ggg ctg gta agg cct ggg act tea gtg aag ata tec tgc 146 
Ser Gly Pro Gly Leu Val Arg Pro Gly Thr Ser Val Lys He Ser Cys 
30 35 40 

aag get tct ggc tac ace ttc act aac tac tgg eta ggt tgg gta aag 194 
Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Trp Leu Gly Trp Val Lys 
45 50 55 

cag agg cct gga cat gga ctt gag tgg att gga gat att tac cct gga 242 
Gin Arg Pro Gly His Gly Leu Glu Trp He Gly Asp He Tyr Pro Gly 
60 65 70 75 

ggt ggt tat act aac tac aat gag aag ttc aag ggc aag gec aca ctg 290 
Gly Gly Tyr Thr Asn Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu 
80 85 90 

act gca gac aca tec tec age act gec tac atg cag etc agt age ctg 338 
Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu 
95 100 105 

aca tct gag gac tct get gtc tat ttc tgt gca aga ttt tac tac ggt 386 
Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg Phe Tyr Tyr Gly 
110 115 120 
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agt age tac tgg tac ttc gat gtc tgg ggc caa ggc acc acg gtc acc 434 
Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gin Gly Thr Thr Val Thr 
125 130 135 

gtc tec tea gca aag acc act cct ccg tct gtt tac cct ctg get cct 482 
Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro 
140 145 150 155 

ggt tct gcg get cag act aac tct atg gtg act ctg gga tgc ctg gtc 530 
Gly Ser Ala Ala Gin Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val 
160 165 170 

aag ggc tat ttc cct gag cca gtg aca gtg acc tgg aac tct gga tec 578 
Lys Gly Tyr Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser 
175 180 185 

ctg tec age ggt gtg cac acc ttc cca get gtc ctg caa tct gac etc 626 
Leu Ser Ser Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Asp Leu 
190 195 200 

tac act ctg age age tea gtg act gtc ccc tec age acc tgg ccc age 674 
Tyr Thr Leu Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser 
205 210 215 

gag acc gtc acc tgc aac gtt gec cac ccg get tct age acc aaa gtt 722 
Glu Thr Val Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val 
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220 225 230 235 

gac aag aaa ate gta ccg cgc gac tgc taaccgtagt aagaaaaact 769 
Asp Lys Lys lie Val Pro Arg Asp Cys 
240 

tagggtgaaa gttcatcgcg gccgtacggc c atg aaa caa age act att gca 821 

Met Lys Gin Ser Thr lie Ala 
245 250 

ctg gca etc tta ccg tta ctg ttt ace cct gtg aca aaa gee gac ate 869 
Leu Ala Leu Leu Pro Leu Leu Phe Thr Pro Val Thr Lys Ala Asp He 
255 260 265 

gag etc ace cag tct cca gca ate atg get gca tct gtg gga gaa act 917 
Glu Leu Thr Gin Ser Pro Ala He Met Ala Ala Ser Val Gly Glu Thr 
270 275 280 

gtc ace ate aca tgt gga gca agt gag aat att tac ggt get tta aat 965 
Val Thr He Thr Cys Gly Ala Ser Glu Asn He Tyr Gly Ala Leu Asn 
285 290 295 

tgg tat cag egg aaa cag gga aaa tct cct cag etc ctg ate tat ggt 1013 
Trp Tyr Gin Arg Lys Gin Gly Lys Ser Pro Gin Leu Leu He Tyr Gly 
300 305 310 315 
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gca acc aac ttg gca gat ggc atg tea teg agg ttc agt ggc agt gga 1061 
Ala Thr Asn Leu Ala Asp Gly Met Ser Ser Arg Phe Ser Gly Ser Gly 
320 325 330 

tct ggt aga cag tat tct etc aag ate agt age ctg cat cct gac gat 1109 
Ser Gly Arg Gin Tyr Ser Leu Lys lie Ser Ser Leu His Pro Asp Asp 
335 340 345 

gtt gca acg tat tac tgt caa aat gtg tta agt act cct egg acg ttc 1157 
Val Ala Thr Tyr Tyr Cys Gin Asn Val Leu Ser Thr Pro Arg Thr Phe 
350 355 360 

gga get ggg acc aag etc gag ctg aag cgc get gat get gca ccg act 1205 
Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp Ala Ala Pro Thr 
365 370 375 

gta tec ate ttc cca cca tec agt gag cag tta aca tct gga ggt gee 1253 
Val Ser He Phe Pro Pro Ser Ser Glu Gin Leu Thr Ser Gly Gly Ala 
380 385 390 395 

tea gtc gtg tgc ttc ttg aac aac ttc tac ccc aaa gac ate aat gtc 1301 
Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp He Asn Val 
400 405 410 

aag tgg aag att gat ggc agt gaa cga caa aat ggc gtc ctg aac agt 1349 
Lys Trp Lys He Asp Gly Ser Glu Arg Gin Asn Gly Val Leu Asn Ser 
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415 420 425 

tgg act gat cag gac age aaa gac age ace tac age atg age age ace 1397 
Trp Thr Asp Gin Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr 
430 435 440 

etc acg ttg ace aag gac gag tat gaa cga cat aac age tat acc tgt 1445 
Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr Cys 
445 450 455 

gag gec act cac aag aca tea act tea ccc att gtc aag age ttc aac 1493 
Glu Ala Thr His Lys Thr Ser Thr Ser Pro He Val Lys Ser Phe Asn 
460 465 470 475 

agg aat gag tgt tagtcegtag taagaaaaac ttagggtgaa agttcatgcg geege 1550 
Arg Asn Glu Cys 



<210> 10 

<211> 244 

<212> PRT 

<213> Artificial 



<220> 

<223> an immunoglobulin IN-1 heavy chain 
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<400> 10 

Met Lys Lys Thr Ala He Ala lie Ala Val Ala Leu Ala Gly Phe Ala 
15 10 15 

Thr Val Ala Gin Ala Glu Val Lys Leu His Glu Ser Gly Pro Gly Leu 
20 25 30 

Val Arg Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr 
35 40 45 

Thr Phe Thr Asn Tyr Trp Leu Gly Trp Val Lys Gin Arg Pro Gly His 
50 55 60 

Gly Leu Glu Trp He Gly Asp He Tyr Pro Gly Gly Gly Tyr Thr Asn 
65 70 75 80 

Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser 
85 90 95 

Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser 
100 105 110 



Ala Val Tyr Phe Cys Ala Arg Phe Tyr Tyr Gly Ser Ser Tyr Trp Tyr 
115 120 125 
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Phe Asp Val Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser Ala Lys 
130 135 140 

Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gin 
145 150 155 160 

Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro 
165 170 175 

Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly Val 
180 185 190 

His Thr Phe Pro Ala Val Leu Gin Ser Asp Leu Tyr Thr Leu Ser Ser 
195 200 205 

Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val Thr Cys 
210 215 220 

Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys He Val 
225 230 235 240 

Pro Arg Asp Cys 



<210> 11 
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<211> 235 
<212> PRT 
<213> Artificial 

<220> 

<223> an immunoglobulin IN-1 light chain 
<400> 11 

Met Lys Gin Ser Thr He Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr 
15 10 15 

Pro Val Thr Lys Ala Asp He Glu Leu Thr Gin Ser Pro Ala He Met 
20 25 30 

Ala Ala Ser Val Gly Glu Thr Val Thr He Thr Cys Gly Ala Ser Glu 
35 40 45 

Asn He Tyr Gly Ala Leu Asn Trp Tyr Gin Arg Lys Gin Gly Lys Ser 
50 55 60 

Pro Gin Leu Leu He Tyr Gly Ala Thr Asn Leu Ala Asp Gly Met Ser 
65 70 75 80 



Ser Arg Phe Ser Gly Ser Gly Ser Gly Arg Gin Tyr Ser Leu Lys He 
85 90 95 
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Ser Ser Leu His Pro Asp Asp Val Ala Thr Tyr Tyr Cys Gin Asn Val 
100 105 110 

Leu Ser Thr Pro Arg Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys 
115 120 125 

Arg Ala Asp Ala Ala Pro Thr Val Ser He Phe Pro Pro Ser Ser Glu 
130 135 140 

Gin Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe 
145 150 155 160 

Tyr Pro Lys Asp He Asn Val Lys Trp Lys He Asp Gly Ser Glu Arg 
165 170 175 

Gin Asn Gly Val Leu Asn Ser Trp Thr Asp Gin Asp Ser Lys Asp Ser 
180 185 190 

Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu 
195 200 205 

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser 
210 215 220 



Pro He Val Lys Ser Phe Asn Arg Asn Glu Cys 
225 230 235 
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<210> 12 

<211> 68 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 12 

cggaattcgc ggccgccgta cggccatgaa aaagacagct atcgcgattg cagtggcact 60 
ggctggtt 68 

<210> 13 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 13 

tgcagtggca ctggctggtt tcgctaccgt agcgcaggcc gaagttaaac tgcatgagtc 60 
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agggcctggg 70 

<210> 14 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 14 

tgcatgagtc agggcctggg ctggtaaggc ctgggacttc agtgaagata tcctgcaagg 60 
cttctggcta 70 

<210> 15 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



WO 03/102183 PCT/JP03/07005 

17/45 

<400> 15 

actgcagaca catcctccag cactgcctac atgcagctca gtagcctgac atctgaggac 60 

<210> 16 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 16 

gtagcctgac atctgaggac tctgctgtct atttctgtgc aagattttac tacggtagta 60 

<210> 17 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 17 

aagattttac tacggtagta gctactggta cttcgatgtc tggggccaag gcaccacggt 60 
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<210> 18 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 18 

cgggatccct gtccagcggt gtgcacacct tcccagctgt cctgcaatct gacctctaca 60 

<210> 19 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 19 

cctgcaatct gacctctaca ctctgagcag ctcagtgact gtcccctcca gcacctggcc 60 



cagcgagacc 



70 
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<210> 20 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 20 

gcacctggcc cagcgagacc gtcacctgca acgttgccca cccggcttct agcaccaaag 60 
ttgacaagaa 70 

<210> 21 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 21 

gccgacatcg agctcaccca gtctccagca atcatggctg catctgtggg agaaactgtc 60 



WO 03/102183 



20/45 



PCT/JP03/07005 



accatcacat 70 



<210> 22 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 22 

agaaactgtc accatcacat gtggagcaag tgagaatatt tacggtgctt taaattggta 60 
tcagcggaaa 70 



<210> 23 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



WO 03/102183 
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<400> 23 



taaattggta tcagcggaaa cagggaaaat ctcctcagct cctgatctat ggtgcaacca 



60 



acttggcaga 



70 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 

<400> 



24 
72 
DNA 

Artificial 

a synthetic oligonucleotide for constructing a Fab gene fragment 



accgctcgag ctgaagcgcg ctgatgctgc accgactgta tccatcttcc caccatccag 



60 



tgagcagtta ac 



72 



<210> 25 



<211> 70 



<212> DNA 



<213> Artificial 



<220> 
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<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 25 

ccatccagtg agcagttaac atctggaggt gcctcagtcg tgtgcttctt gaacaacttc 60 
taccccaaag 70 



<210> 26 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 26 

gaacaacttc taccccaaag acatcaatgt caagtggaag attgatggca gtgaacgaca 60 
aaatggcgtc 70 



<210> 27 

<211> 79 

<212> DNA 

<213> Artificial 
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<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 27 

caagagcttc aacaggaatg agtgttagtc cgtagtaaga aaaacttagg gtgaaagttc 60 
atgcggccgc aagcttggg 79 

<210> 28 

<211> 80 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 28 

tgaacgacat aacagctata cctgtgaggc cactcacaag acatcaactt cacccattgt 60 
caagagcttc aacaggaatg 80 



<210> 29 
<211> 70 
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<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 29 

gacagcacct acagcatgag cagcaccctc acgttgacca aggacgagta tgaacgacat 60 
aacagctata 70 

<210> 30 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 30 

gtgaacgaca aaatggcgtc ctgaacagtt ggactgatca ggacagcaaa gacagcacct 60 



acagcatgag 



70 
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<210> 31 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 31 

ttactgtcaa aatgtgttaa gtactcctcg gacgttcgga gctgggacca agctcgagcg 60 
gaagcttggg 70 

<210> 32 

<211> 80 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 32 

atctggtaga cagtattctc tcaagatcag tagcctgcat cctgacgatg ttgcaacgta 60 



ttactgtcaa aatgtgttaa 



80 
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<210> 33 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 33 

ggtgcaacca acttggcaga tggcatgtca tcgaggttca gtggcagtgg atctggtaga 60 
cagtattctc 70 

<210> 34 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 34 

gcactattgc actggcactc ttaccgttac tgtttacccc tgtgacaaaa gccgacatcg 60 
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agctcaccca 



70 



<210> 35 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



<400> 



35 



agaaaaactt agggtgaaag ttcatcgcgg ccgtacggcc atgaaacaaa gcactattgc 



60 



actggcactc 



70 



<210> 36 



<211> 70 



<212> DNA 



<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
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<400> 36 

agcaccaaag ttgacaagaa aatcgtaccg cgcgactgct aaccgtagta agaaaaactt 60 
agggtgaaag 70 



<210> 37 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 37 

tgactctggg atgcctggtc aagggctatt tccctgagcc agtgacagtg acctggaact 60 
ctggatcccg 70 



<210> 38 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 
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<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 38 



<210> 39 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



gtctgtttac cctctggctc ctggttctgc ggctcagact aactctatgg tgactctggg 



60 



atgcctggtc 



70 



<400> 



39 



tggggccaag gcaccacggt caccgtctcc tcagcaaaga ccactcctcc gtctgtttac 



60 



cctctggctc 



70 



<210> 40 



<211> 70 



<212> DNA 



<213> Artificial 
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<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 40 

gaggtggtta tactaactac aatgagaagt tcaagggcaa ggccacactg actgcagaca 60 
catcctccag 70 



<210> 41 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 41 

aaagcagagg cctggacatg gacttgagtg gattggagat atttaccctg gaggtggtta 60 
tactaactac 70 



<210> 42 
<211> 70 
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<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 42 

tcctgcaagg cttctggcta caccttcact aactactggc taggttgggt aaagcagagg 60 
cctggacatg 70 

<210> 43 

<211> 753 

<212> DNA 

<213> Artificial 

<220> 

<223> an anti~CD28 ScFv antibody gene (SYN205-13) 
<400> 43 

tctagagaca tcgagctcac tcagtctcca gcttctttgg ctgtgtctct agggcagaga 60 
gccaccatct cctgcagagc cagtgagagt gttgaatatt atgtcacaag tttaatgcag 120 
tggtaccagc agaagccagg acagccaccc aaactcctca tctttgctgc atccaacgta 180 
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gaatctgggg tccctgccag gtttagtggc agtgggtctg ggacaaactt cagcctcaac 240 

atccatcctg tggacgagga tgatgttgca atgtatttct gtcagcaaag taggaaggtt 300 

ccttacacgt tcggaggggg gaccaagctg gaaataaaac ggggaggcgg cggttctggc 360 

ggtggcggat caggtggcgg aggctcgcag gtgaaactgc agcagtctgg acctggcctg 420 

gtgacgccct cacagagcct gtccatcact tgtactgtct ctgggttttc attaagcgac 480 

tatggtgttc actgggttcg ccagtctcca ggacagggac tggagtggct gggagtaata 540 

tgggctggtg gaggcacgaa ttataattcg gctctcatgt ccagaaagag catcagcaaa 600 

gacaactcca agagccaagt tttcttaaaa atgaacagtc tgcaagctga tgacacagcc 660 

gtgtattact gtgccagaga taagggatac tcctattact attctatgga ctactggggc 720 

caagggacca cggtcactgt ctcctcgtct aga 753 

<210> 44 
<211> 247 
<212> PRT 
<213> Artificial 
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<220> 

<223> an anti~CD28 ScFv fragment encoded by SYN205-13 
<400> 44 

Asp He Glu Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly 
15 10 15 

Gin Arg Ala Thr He Ser Cys Arg Ala Ser Glu Ser Val Glu Tyr Tyr 
20 25 30 

Val Thr Ser Leu Met Gin Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 
35 40 45 

Lys Leu Leu He Phe Ala Ala Ser Asn Val Glu Ser Gly Val Pro Ala 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asn Phe Ser Leu Asn lie His 
65 70 75 80 

Pro Val Asp Glu Asp Asp Val Ala Met Tyr Phe Cys Gin Gin Ser Arg 
85 90 95 



Lys Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 110 
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Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gin 
115 120 125 

Val Lys Leu Gin Gin Ser Gly Pro Gly Leu Val Thr Pro Ser Gin Ser 
130 135 140 

Leu Ser He Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Asp Tyr Gly 
145 150 155 160 

Val His Trp Val Arg Gin Ser Pro Gly Gin Gly Leu Glu Trp Leu Gly 
165 170 175 

Val He Trp Ala Gly Gly Gly Thr Asn Tyr Asn Ser Ala Leu Met Ser 
180 185 190 

Arg Lys Ser He Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu Lys 
195 200 205 

Met Asn Ser Leu Gin Ala Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
210 215 220 

Asp Lys Gly Tyr Ser Tyr Tyr Tyr Ser Met Asp Tyr Trp Gly Gin Gly 
225 230 235 240 

Thr Thr Val Thr Val Ser Ser 
245 
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<210> 45 

<211> 131 

<212> DNA 

<213> Artificial 

<220> 

<223> a NotI fragmnet containing an EIS sequence in pGEM~4Zcst 
<400> 45 

gcggccgcca aagttcaatg gattttcagg tgcagatttt cagcttcctg ctaatcagtg 60 
cctcagtcat aatgtccaga ggatctagac cgtagtaaga aaaacttagg gtgaaagttc 120 
atcgcggccg c 131 



<210> 46 

<211> 22 

<212> PRT 

<213> Mus musculus 

<400> 46 

Met Asp Phe Gin Val Gin He Phe Ser Phe Leu Leu He Ser Ala Ser 
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5 



10 



15 



Val He Met Ser Arg Gly 



20 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 

<400> 



47 
70 
DNA 

Artificial 

an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 



tctagagaca tcgagctcac tcagtctcca gcttctttgg ctgtgtctct agggcagaga 



60 



gccaccatct 



70 



<210> 48 



<211> 70 



<212> DNA 



<213> Artificial 
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<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 48 

agggcagaga gccaccatct cctgcagagc cagtgagagt gttgaatatt atgtcacaag 60 
tttaatgcag 70 



<210> 49 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 49 

atgtcacaag tttaatgcag tggtaccagc agaagccagg acagccaccc aaactcctca 60 
tctttgctgc 70 



<210> 50 
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<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment 

<400> 50 

ccttacacgt tcggaggggg gaccaagctg gaaataaaac ggggaggcgg cggttctggc 60 
ggtggcggat 70 



<210> 51 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment 



<400> 51 

cggttctggc ggtggcggat caggtggcgg aggctcgcag gtgaaactgc agcagtctgg 60 
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acctggcctg 70 

<210> 52 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 52 

agcagtctgg acctggcctg gtgacgccct cacagagcct gtccatcact tgtactgtct 60 
ctgggttttc 70 

<210> 53 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 



WO 03/102183 
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<400> 53 

gacaactcca agagccaagt tttcttaaaa atgaacagtc tgcaagctga tgacacagcc 60 



gtgtattact 70 



<210> 54 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment 

<400> 54 

tgacacagcc gtgtattact gtgccagaga taagggatac tcctattact attctatgga 60 
ctactggggc 70 



<210> 55 

<211> 53 

<212> DNA 

<213> Artificial 
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<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 55 

tctagacgag gagacagtga ccgtggtccc ttggccccag tagtccatag aat 53 



<210> 56 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment 

<400> 56 

acttggctct tggagttgtc tttgctgatg ctctttctgg acatgagagc cgaattataa 60 
ttcgtgcctc 70 



<210> 57 
<211> 70 
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<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 57 

cgaattataa ttcgtgcctc caccagccca tattactccc agccactcca gtccctgtcc 60 
tggagactgg 70 



<210> 58 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 58 

gtccctgtcc tggagactgg cgaacccagt gaacaccata gtcgcttaat gaaaacccag 60 



agacagtaca 



70 
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<210> 59 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 59 

ccccctccga acgtgtaagg aaccttccta ctttgctgac agaaatacat tgcaacatca 60 
tcctcgtcca 70 



<210> 60 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 
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<400> 60 

tgcaacatca tcctcgtcca caggatggat gttgaggctg aagtttgtcc cagacccact 60 



gccactaaac 70 



<210> 61 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 61 

cagacccact gccactaaac ctggcaggga ccccagattc tacgttggat gcagcaaaga 60 
tgaggagttt 70 



<210> 62 

<211> 22 

<212> DNA 

<213> Artificial 
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<220> 

<223> a synthetic primer F6 

<400> 62 

acaagagaaa aaacatgtat gg 22 

<210> 63 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic primer R199 



<400> 63 

gataacagca cctcctcccg act 



23 
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